TechnologyEducationinProspect: Perceptions,
Change, andtheSurvival of the Profession

While thisSpecial Sectionfocusesonissuesrelated to one of the professionalfields
servedby Epsilon PiTau, thereismuch of value to studentsand practitionersinthe
otherfieldsof technology, particularly aswerealize ourconnectiveness. Whatever
goeswellorpoorly withany one of our professionalfamily undoubtedly affectsthe
others in the clan. This Special Edition is based on a November 12, 1998,
presentation to the 85th Mississippi Valley Technology Education Conference
(MVTTEC)inRosemont, llinois. The detailsof the conceptanditsimplementation
are besttold from extracts of presenterKarnes'’ infroductoryremarks at the

conference.JS

Thirty-five respondents submitted
statementsforinclusionin thispaper
afterlistening to the mournful pleasfor
assistanceembeddedintelephonemes-
sagesandintheletteraddressedtoeach
ofthem.Torevealthe contextandthe
climate withinwhich these contribu-
forswere “invited" toprepare theirstate-
ments, the following paragraphsfrom
thatletterhavebeenmadeapartofthis
report:

lamabsolutelythrilledthatyouhaveagreed
to submit abriefstatement forinclusionina
papertobe presentedforthe primary purpose
ofstimulating discussion at the 85" Mississippi
Valley Technology TeacherEducation Confer-
ence atRosemont, lllinois, on November 12
and 13, 1998.Iwould not wish to disruptyour
demandingschedule, butlhopeyoucanlet
me have yourcontributionbyOctober 15.To
getyoustartedrightaway, hereisthemessoge
thatisgoingtoeach personwhohasagreedto
help withthe paper. (Of course yourname
toppedthe enclosedistofdistinguished con-
fributors untilthe Microsoft Word alphabetize
buttonwasstrokedinadvertentlyl)

Enclosed are copiesof:Tom Erekson'slet-
ter of March 13, the MVTTEC program to
whichherefers,and Jery Streichler’sletterof
September 14inwhichhe expressesaninter-
estinhaving acopy of the proposed paper
presentedforreview.

You will note that Tom [MVTTEC chair
ThomasErekson'sinvitationto himto present]
seemedfoleavethedoorwideopenwhenhe
putmynameonthe programbutdidnotpose
questions as he did for the other two
presentations scheduled forthe morning of
November 12.He concurred, however, with
my suggestion that the following is an
appropriate and compellingquestiontobe
addressed aswe approach the year 2000:
What are the most critical changes or
improvements which must be made if
technology educationisto be anintegral
componentofstrategicimportanceinthe
total educational enterprise of the new
century?

While the many experiences enjoyed
during my 26 years ofretirement from the
University of lllinois have been rich and

rewarding, thatlength oftime away fromthe
fray makesit presumptuous of me toattempt
aresponsetothe preceding questionwithout
agreatdealofassistance.lamtherefore, with
Tom'sapproval, taking advantage of this
delightfulopportunity fo callin chips from
former studentsand colleagues! lhave the
unmitigated galltosuggest thateach ofyou
recallyourjoyousdaysof graduate study as
yourespond withintherange of450 to 550
carefully chosenwords to the preceding
question under the assumption that your
answeristoaccountforacriticalshare ofthe
totalscore onyourcomprehensive doctoral
examination!

During the 1998ITEA conferencein Fort
Worth I sensed a disturbing degree of the
anxiety, desperationand defensive posture
withwhich many professionalsin our field
reacted during thelate 1950's to therather
suddenanddrastic curtailment ofindustrial
andotherpracticalartsandelective subjects
infavorofincreased emphasison science,
mathematicsandforeignlanguagesasahasty,
knee-jerkresponse to Sputnik. The signals
sensedin Fort Worth promptmetoenclose a
copy of one of my papers written in the
threatening environment of the post-Sputnik
erawithinwhichmy electiontothe presidency
of AIAAoccunred. The enclosed copy of John
Gallagher’s 1993 paperinresponse tomy
1960 piece should be of particularinterest as
you prepareyourstatement.

All but a few of the conftributors
responded promptly.The gentleand
genteelpowersofpersuasionemployed
onthetardyrangedfrom absurdforms
offlattery to threats of violence.One
wastold thatwithouthisscholarlyinput
the 85" Conferencewouldhavetobe
cancelled.Thefewwhoattemptedto
bolstertheirpleaforadditionaltime
withthatoldandbadly frayedbitalbout
beingunderattack fromtherearby
infamous predatorsofsouthemwaters
wereremindedthatdrainingtheswamp
isthe prerequisite to victoryinalligator
combat! Thelasttwo contributions ar-
rived only a few minutes before the
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“SendNow" buttonwouldhave trans-
mittedmessagescontainingsubtleref-
erencestotheirrespective ancestors.
My hopeisthatthe fewrespondents
whomaderatherextensive use offlat-
teryintheirpaperswillnotbe offended
uponlearning that nearly allof their
glowingremarkswere deletedbefore
any attemptwasmadetoevaluate
theircontributionsandrecord grades.
Ihave asserted prerogative to offer
remarks, whichfollow the thoughts of
the 35graciousrespondents.

ThomasR.Baldwin, Dean
College ofTechnology

Pittsburg State University

The ChallengingRoadto Oblivion

Thefirstissue thatmustbeaddressed
isperception. Whatarewe,whatare
we about, andwhyisstudying tech-
nologyimportant2 Technology and
fechnologyeducationareconceptsthat
needaclear,generdlyunderstoodand
acceptedmeaning. Wehave under-
taken this effort, butits completionis
onadistanthorizon.Peoplestill puzzie
overthe question, Whatistechnology,
who are technologists, andwhatdo
theydo?Thereisalack ofunderstand-
ingamongengineer, technician, sci-
entist, and the fields they work in.
Whatistherelationshipamongthe bio
technologist, chemicaltechnologist,
medicaltechnologist,engineeringtech-
nologist, mediatechnologist, mechani-
caltechnologist, andthe many others
thatshare the conceptoftechnology
anditsapplications? Whenwehave
people educatedtothe pointofex-
plaining the significance of theserela-
fionships, they willbe able tounder-
standthe needfortechnologyeducao-
tion.

The secondissueisattraction.lfwe
cannotattractsignificantnumbers of
brightyoungstudentsinto the field of
technologyeducationandthenkeep
themineducation, we willcease to
exist and this will no longer be an
issue.The value we place oneduca-
tionisevident by the salaries we pro-
posetoatiractthebrightestandbestto
work with our children. Unfil begin-
ningteachers’ annualincomemoves
themfromthepovertyleveltoapoint

significantly above that of theirfellow
graduates, we willcontinue toslide to-
ward oblivion. This willleave the door
openforinadequatelypreparedpeople
tofillthe void orforschool personnel
andthepublictoassumethatagenerous
supply of computersinthe schoolwill
meetfully the needfortechnology edu-
cation.The shortage of qualifiedpeople
forouruniversity programsis a major
deterrent to progressin our field. We
needtoencouragemorequdiityteachers
fogobacktoschoolandpreparetobethe
universityinstructorsfortomorrow.
Thelackofanacceptedandrepre-
sentative curriculum of high qualityis
another compelling problem. The
completion of the Technology for All
Americans Project andresulting cur-
riculum willhopefully nullify thisas an
issue, butthe manyindustrialartscourses
withname changedtotechnologyedu-
cationleave me cautiouswithreference
toprospectsforthe future.Tightlocal
controlof the schoolinmany stateswill
probably continuetostandintheway of
the cuniculardevelopmentsinresponse
fotechnologicaladvancements.

ElazerJ.Barnett, InterimDean
SchoolofTechnology

North Carolina Agricultural &
TechnicalState University

Critical ChangesinTechnology
Education

The new millennium will usher in
many changesandchallengesforthe
educationalenterprise thatwilleducate
theyouthofthisnation.Manyofthenew
millennium educational activities will
be centeredontheneedforenhanced
computerskills, development oftoolsto
assessthelevel oflearning, andcommit-
tedtoimproving the quality of the stu-
dentperformance.Severalleamedsoci-
etiesare addressingthese educational
activitiesanddevelopingstandardsfor
preparingstudentsintheirrespective
disciplinesforthe 21st century.Forex-
ample,standardshavebeendeveloped
forscience andmath.Forthe discipline
oftechnologyeducation, thestandards
projectTechnology for All Americansis
nearingcompletion.

Itis criticalforthe survival of technol-

ogyeducationthatleadersofthe disci-
pline understand thereality of whatis
happeninginthetotaleducationalen-
terprise.Technology educationteach-
ersand administrators should spend
lesstime debatingissuessuchastech-
nology educationversus frade andin-
dustrialeducation, technologyeduca-
fionversuseducationaltechnology,and
otherissuesthathave been aroundfor
many years. More time and energy
shouldbe directedtowardbroaderis-
suesrelatedtothe totaleducational
enterprise.Thesuccessandacceptance
oftechnologyeducationasadiscipline
integraltothetotaleducationalenter-
prisedependsonhowwe (thememibers
andleadersoffechnologyeducation)inter-
actwithothersoutside ourdiscipline.

The membershipoftechnologyedu-
cationcanbeginthisinteraction by
askingtowhat extentistechnology
educationpositioningitselftobeinte-
gral to the U.S. Department of
Education’sStrategic Plan 1998-2002
asset forth by Secretary Riley of the
DepartmentofEducation. Thisstrategic
planisframed by seven educational
initiatives. The first three are a direct
response toPresident Clinton’s Call-to-
Actionfor American Educationinthe
21stCentury,andthelastfourarestrat-
egiesforimplementing thefirst three
initiatives.

These seveneducationadlinitiatives
willdefine the educational enterprise
forthe new century.lftechnology edu-
cationistobeanintegralcomponent of
strategicimportanceinthefotaleducao-
fionalenterprise of the new century, itis
criticalthatleadership of technology
educationincludeinitsstrategic plan
elementsofthe seveneducationalini-
fiatives and thus help ensure that all
childrenwillbe able to: (a) readinde-
pendentlybytheendofthe thirdgrade;
(o) masterchallengingmathematics,in-
cludingthefoundationsofalgelbraand
geometry, by the end of the eighth
grade; (c) be preparedforandableto
afford atleast twoyears of college by
age 18andbe able to pursuelifelong
leaming asadults; (d) have atalented,
dedicated,andwellpreparedteacher
intheirclassroom; (e) have their class-
roomconnectedtothelnternetbythe
year2000andbetechnologicallyliter-
ate; (f)learninstrong, safe, and drug-
freeschools;and (g)leamaccordingto



challenging and clearstandards of
achievementandaccountability.
Thefollowingstatementsand ques-
tionsfortechnology educatorstopon-
derevolvedoutofthelastfoureducao-

tionalinitiatives. Allstudentsshould:
* Have a talented, dedicated well-

preparedteacherinevery classroom.
Secretary Riley (1997) stated in his
back-to-schoolspeechthat2.2million
teacherswillneedto berecruitedin
thenextdecade, andheissuedspecific
challenges to higher education,
communities, states, local districts, and
Congress. Willtechnology education
be proactive orpassive and thereby
continuetoseetechnologyeducation
classroomswithteacherswho arenot
certified to teach technology
education?
Have their classrooms connected to
the Internet by the year2000andbe
technologically literate.Technology
Innovation grants totaling $30 million
are available to help support the
challenge of preparingnew teachers
andsupportingexistingonestoteach
effectively. ltisclear that the Secretary
focusesontechnology and the use of
computers; but he stresses the
importance ofenhancingteacherskills
andtheirprofessionaldevelopment,
especiallyinthe use of computersand
advancedleaomingtechnologiesintheir
classrooms. Technology education
must obtain the fundingrequired to
educate studentswhowillbe tech-
nologically literate.Toaccomplish this
criticalchange, there mustbe more
involvement of secondary school
technology teachers, localandstate
fechnology educationsupervisors,and
technology education teacher
educatorsatthe nationallevelwhere
fundingdecisionsaremade.

* Learninresponse to challengingand
clearstandardsof achievementand
account-ability. Secretary Riley stresses
theimportance of voluntary national
teststhat show what studentshave
learned and what they have not
learned. Is the Technology for All
American Project being shared and
discussed with key leaders in the
Department of Educationwho can
promote the cause of standards for
technology education across
disciplines?

¢ Learninstrong, safe, and drug-free
schools. This fall there will be three
regional conferenceson Improving
America’sSchools. These conferences
will be held in the following cities:
Portland, OR; Denver, CO; and
Nashville, TN. Will the leadership of
thediscipline of fechnology education
attend one ofthese conferencesto
network withleaders from the total
educationalenterprise?

Ihave beeninvolvedintechnology
educationfor25yearsasteacher,state
consultantfortechnology education,
teachereducatorfortechnology edu-
cation,departmentchair, andnowin-
terimdeanofaschool of technology.
From allof these positions, Ihave seen
the discipline progressrapidly.lhave
alsoseenthediscipline becomestale
andattimesstall. Technology educa-
fionmust be dynamic and thus pre-
paredforchange. Weshouldnotforget
ourhistory.Thereinlies the foundation
forthe future of the discipline. We must
understandhow technologyisimpact-
ingthe discipline frommany angles.
Wemustdetermine the course oftech-
nologyeducationatalleducationallev-
elsand how it relates to other disci-
plines. If the profession is to be an
integralcomponentofstrategicimpor-
tanceinthe tfotaleducationalenter-
priseinthe 21stcentury, the discipline
mustanticipate andrespondrapidly to
acceleratingtechnologicalandsocio-
logicalchanges.
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Invent the Future Rather Than
Reinventthe Past!

Iftechnology educationistolbe an
integralcomponentofstrategicimpor-
tanceinthe tfotaleducationalenter-
prise of the new century, it mustem-
bracechangeatarateneverevencon-
ceivedofinthe pastl Change mustbe
centraltothe way that people think,
act,andassess. Technology, byitsna-
fure,isthe engine of change. Itisessen-
fialthatthe very core of the technology
education curriculumleadsanden-
couragesstudentstobechangeagents.
Harry Quadracci, CEO of Quadgraph-
ics,oncestated, "Changeisourbread
andbutter,doingitbetterthanevery-

one else is our job securityl” Mr.
Quadracciunderstandsvery wellthat
the lifeblood of his enterprise is the
abilitytomoveatlightningspeedandto
deliverquality service tosatisfied cus-
tomers.Imagine atechnology educa-
fionprogramthatisdevotedtoexcel-
lence, wilingtoneverteachthesame
contenttwice,andenablesstudentsto
growtolevelsof excellencein perfor-
mance thatdazze therestofthe school
andcommunity!

The amount ofknow-how, orcon-
tent,inthe study oftechnology doubles
aboutevery 18 months.Tokeep our
studentsengagedinrelevantleaming
experiencesdictatesthatwe teach
throughthedesignapproach,useexpe-
riential, first-handinvolvementinsolv-
ingproblems, andengage theminin-
venting thefuture. Price Pritchettstated
that“the bestwaytopredictthefuture
istoinventit.” Thissuggests that the
bestwaytoknowwhat'scomingisto
putyourselfincharge of creating the
situationyouwant.Be purposeful.Look
atwhat’'sneedednow andsetabout
doingit. Actionworkslike apowerful
drugtorelieve feelingsoffear, helpless-
ness, anger, uncertainty, ordepression.
Mobilize yourself because you willbe
the primary architect of yourfuture.
One ofthekeystobeingsuccessfulin
youreffortsistoanticipate. Acceptthe
past, focus onthe future, and antici-
pate.Considerwhat’'scoming, what
needstohappen, andhowyoucanrise
tothe occasion. Stayloose.Remain
flexible. “Instead of changingwiththe
fimes, make ahabit of changingjusta
litle aheadofthetimes” (Pritchett, 1998,
p.40). Soitmustbeinleading technol-
ogyeducationintothe newmillennium.
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David Bjorkquist, Professor Emeritus

University of Minnesota

Learner-Centered Education in
Technology

[tismyintentiontosuggestchanges
andimprovementsforeducationintech-
nologyinclusive of technology educa-
fion, vocational-industrialeducation,
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humanresource developmentinindus-
try, andindustrial technology.These
aretheseveralareasthatgenerallyen-
compass the responsibilities ofmem-
bers of the Mississippi Valley Technol-
ogyTeacherEducationConference.

Many of the goals of publiceduca-
tionfocusondevelopmentforadultlife
including preparationforone of the
universalactivitiesof adults; worldwide,
thatiswork. Work, both paid andun-
paid, occursinplacesofemployment,
homes, and throughout communities.
Much ofthe school’s curriculumis de-
signedtoprepareyoungpeopleforwork,
andjustification forsubject matteris
ofteneconomic.Schoolcuriculaare
keenly attunedto the suggestions of
businessandemployers.

Whenlong-term, mutualcommit-
mentswere made by employersand
employees, businessneedswere per-
ceivedtoserveindividualsaswell. To-
day, lifetime employmentisunlikely.
Workerneeds differfrom those ofem-
ployers.Manywhoare enteringtoday’s
laborforce willbe temporary orcon-
fractworkers, and many more will ex-
periencelayoffsandunemploymentas
partof theircareers. Employerswillnot
guidethe careeradvancementofwork-
ersandwillnotberesponsible forinsur-
ance plans, pensions, vacations, and
sickleave.

Withemployers playing areduced
rolein thelives of workers, thelocus of
planning canbe shifted from the work-
place.Formany,thehomecanbecome
the centerof attention. Holistic plan-
ning (considering the family’sresource
base, lifestyle, and what it wants to
produce) caninclude thework of the
home, community, andemployment.
Asdisembodied employeeshired be-
causeoftalentsappropriatetocomplete
anemployer-definedtask,individuals
cannotaffordtoplanaroundtheneeds
of aparticularemployerorestablished
occupation. Withinthe context of this
psychology andeconomics, individu-
als should know and develop those
skills that are most satisfying and are
performedbest.

Importantlearningcanoccurinall
formsofinstructioninmachine-based,
political-social, and othertechnology.
Knowledge oftechnologyusedtoorgo-
nize work and define jobs, fo control
processesandpersons, andtoreturn
powertoindividuals are examples of

criticalsocial-politicaltechnologies.
The discovery, exploration,anddevel-
opment oftalents canberealisticin
classeswheretoolandmachine-based
technologyistaught. Manylessons of
technology willbe economicallyim-
portantand otherswillenhance the
satisfaction of dailyliving.
Conftrolofalearner-centered cur-
riculumintechnology cannotbe given
overtothosewithself-centeredinter-
ests. Businessleadersandemployers,
tfowhom a continuingsupply of able,
cost-effective workersisimportant,
shouldbeheardbutshouldnotdictate.
Vendorswhosellenticingpackagesof
instructionalmaterialsandequipment
aremorelikelytobe motivatedbysales
prospectsthanbytheleamingneedsof
studentswhouse theirproducts. Arou-
fine course of instruction created by
outside powersrunscountertothe de-
cision-making and controllingskills that
leamersneed.
Ifinstructionintechnologyistobe
strategicallyimportant,itmustbe of
worthtoitsclients. At present, the con-
ditionsandimpact of workmake that
animportantfocusforall citizens. Itis
of comfort to know that employers,
families, and communities willbe well
served by alearner-centeredstudy of
fechnologythatproducesindependent,
self-assured, problem-solving citizens.

Sharon A. Brusic, Assistant Professor
Technology Education

Virginia Polytechnic Institute & State
University

CommitmenttoaCure

Mosttechnology educatorswould
agreethattechnologyeducationisgen-
eraleducationand thatgeneraleduco-
fionisintendedtomeettheneedsofall
studentsinthe school.But, any keen
observercanclearly see thatthe vast
majority of technology educationstu-
dentsandteachersrepresentonlyabout
halfofthe population.Technology edu-
cationisclearlynotmeetingthe needs
ofeveryone whenthe overwhelming
maijority ofitsstudents, teachers, ad-
ministrators, andleadersisdominated
byonegender:males. Canaprogram
fruly berecognized asgeneraleduca-
fionifitchiefly attractsmalesandseem-
ingly caterstothe needsofonly one half

ofthepopulation?

Despite some attemptsinthe past
decadetobroadentheappealof tech-
nology educationtobothmalesand
females, thereisstillanincredible gap
infemalerepresentationintechnology
educationatalllevels. Whyis thisthe
casezIsitbecause giflsandwomenare
notinterestedintechnology? Are fe-
maleslesscapableintechnology and
thereforelessapttoparticipateintech-
nology education? Doestechnology
educationneedtochange ordofe-
malesneedtoadapte Howcanwe
explainandrectify thisrepresentation
gapintechnologyeducation?

Technology educators areremissif
they continue to overlook the serious-
nessof thisincessant problemintech-
nology education. Just asalcoholism,
dysentery, heartdisease, andtubercu-
losisrequire appropriate and aggres-
sivemedicalatftention, thischronicgen-
derrepresentation problemin technol-
ogyeducationrequiresappropriateand
aggressiveremedialtherapyinorderto
correctthesituation. Amultifaceted
approachthatinvolvescriticalanalyses
ofK-12curricula, teachingstrategies,
facilities, and publicrelations efforts
willlikelylead to finding a cure for this
chronicproblem.But,itwon'thappen
unlessdedicatedresearchersandedu-
catorsmakeacommitmenttfofindinga
cure bysoliciting assistance and guid-
ance fromexperts. This problemis not
likely fobe solved fromwithinby tech-
nologyeducatorsalone. ltwillundoubt-
edlyrequire externalevaluations, cou-
rageouschanges, andboldattemptsto
alteringrainedpattemsoflbbehaviorand
enfrenched practicesintechnology
educationprogramsandorganizations.

Aseducatorscritically assesstherole
oftechnology educationinthe total
educationalenterprise, this persistent
problemdemandsforthrightattention
andpositive action. Technology edu-
cationwillneverfruly be generaledu-
cation—anintegraland meaningful
componentofeverystudent’seduca-
fionalexperience—unless this obvious
flawisremedied through whatever
meansisnecessarytodoso.lnsodoing,
itisjust possible that technology edu-
cationmayfinally berecognizedasan
educationalprogramthatservesthe
needsofallstudentsinthe nextcentury
andbeyond. Moreover, thisfocused
approachmayalsobethemuchsought



afterantidote to ailmentssuch asde-
cliningenrollments, teachershortages,
andprogramclosuresthatthreatenthe
future oftechnology education.

JamesJ.Buffer, Jr., Professorand
Associate DeanEmeritus
The Ohio State University, and

Horace G.Fralin Professorand Dean
Emeritus

Virginia Polytechnic Institute & State
University

Foryears,|'ve been plaguedwitha
recuningdreamthatiwasscheduledto
submit awrittenreportto one of my
former (not old) professors, and not
knowinghow Iwouldfindthe time to
fulfillthe commitment. Now, afterar-
rivinghome aftertravelingforseveral
weeksandneedingtocatchupwith
personal and professional commit-
ments, | find myself with a similar di-
lemma.Time constraintswithstanding,
lamhumbledbyRayKarnes' request
that | participate in his professionall
rodeoandsubmitacontributionforthe
MVTTEC. Besides, thismay be theway
tobring closure tomy recuring dream.
The goodLordknows that one should
nottemptthewrath of M.RayKarnes.

Addressing the assigned topicis, in
itself, amajorchallenge butalsoan
opportunity to provoke thoughtand
dialogue amongthoseresponsible for
influencing educational policiesand
programsthatwillhelp ensure techno-
logicalliteracyin oursociety. Thirty-
nineyearsago,Karnes (1959) demon-
strated his vision fortheimprovement
oftechnology educationinhis classic
work, “Improve orPerish.” Anumberof
very capable professionals, many with
whomlhadthe privilege of working
with, wereinfluencedbyKarnes' rec-
ommendationsasevidencedbythedi-
rection of theirprofessionalinitiatives
andaccomplishments.Sowhyarewe
revisitinge

Issuesand Concerns. One mightre-
spondthatwe areinterestedincontinu-
ousimprovementsince, aseducators,
commitmenttoachieving quality and
excellenceinourendeavorsisahigh
priority. Giventhe status of the technol-
ogy education professiontoday,such
actionseemsprudent. Areality check
suggestsmaijorifnotalamrmingdecreases
inK-12 enrollments; closing and cur-
falmentofteachereducationprograms;

shortagesofqualifiedfeachers;andlack
ofunderstandingamongpracticingedu-
cators(K-12andcollegiate),lay people
(parents,students,andcommunitylead-
ers),andpolicy decisionmakers (elected
andappointedgovernmmentofficials) of
its mission and goals. Too often, the
typicalresponse fromthegeneralpopu-
lousisthattechnology educationisthe
study of computers. Wow, thisis like
suggestingthat30yearsagoindustrial
artswasthe study of wood-ormetal-
working machines. Bottomlineisthat
the sum of these factors equalsless-
than-desirable supportfortechnology
educationbyourcustomers.

Canwe assume thatthe majorre-
searchanddevelopmenteffortsofthe
past30years, manyfundedbyfederal
andstateagencies, thatfocusedoncur-
riculumdevelopment,learningand
humanbehavior, teacherpreparation,
leadership,andtechnology alongwith
afewthousandpaperspresented at
local,state, andnationalconferences
weremisdirectedorunheeded? Or,were
there otherreasonsforthe apparentde-
clineintechnologyeducationprograms
thatwe should considerwhenseeking
waystoensure thattechnologyeduco-
fionistobe anintegralpartoftheeducao-
fionalenterpriseinthe nextcentury2

Frommy perspective, toomanyin-
dustrialartseducators were following
theirownagendawithoutconcemfor
the opinions of the total professionall
community.Some went forwardand
programsbecamedisparateunitswith-
outanyunifyingtheme.The endresult
isthattechnology teachereducation
enrollmentsdeclined, “leaders” have
embracedquasi-engineeringprograms
atthe collegiatelevel,andenrollments
andsupportfork-12programsdeclined.
Andtofillthis void, our colleaguesin
mathematics,science, andinstructional
technology (the areamostlay people
andeducatorsseemtoequatewithtech-
nology education) are now providing
theleadershipfortechnologyeducation.

Recommended Changesandim-
provements. Many popularbookson
the bestsellers'list, whichfocus onre-
engineeringandleadershippracticesto
improveindividual performance and
corporateoutcomes, mightbe ofsome
benefitinaddressing this challenge.
But,ratherthanscanthe menusofthe
dayforaquick orpopularfix,allowme
tforecommendsomebasicleadership

andmanagement principlesthatmight
be effectiveinhelpingtoachieve our
desiredgoal.

1.Focusonwhatare perceived as
the unique missionandgoals of tech-
nologyeducationanddevelopconsen-
susamong the professiontolimitedu-
cationalinitiativesunderthe sponsor-
ship oftechnology education.Consen-
sus of what this unique mission is or
shouldbe appearstohave eludedthe
profession; and as aresult, there ap-
pearstobeaconfictbetweenwhatthe
leadership seesasbeing the mission of
technology educationandthemission
asperceived by thefield'scustomers.
These differencessuggestthatthe cus-
tomers are not satisfied with the prod-
uctcreatedbytheleadershipandhave
chosentodirecttheirloyalty andfunds
elsewhere.Myhopeisthatthe ongoing
Technology for Al Americans Project
willprovide the compass toredirect
andenergize future technologyeduca-
fioninitiatfives.

2. When formulating the mission
statement,rememberthehistoricalroots
andfoundationfromwhichtechnology
educationhasevolvedandrecognize
theenduring valuesstudentsderivefrom
itsdiverseinstructional programs.Con-
siderpolicies and goals that are sup-
portedbyhistoricalprecedencebutare
alsoeducationally andtechnologically
relevanttothe21stcentury. While the
materials, fools, equipment, and pro-
cessesthathave been part of our pro-
gramsareeverchanging, thebasictech-
nological principles and concepftsre-
mainconstant, thus providing continu-
ity andintegrity to the discipline.

When considering thissecond prin-
ciple, builduponthe strengthsof the
profession andits many accomplish-
ments. Wehave alottobeproudofand
need to capitalize on these positive
aspects. This includes technology
education’srich historicalrecord of
laboratory-based curriculumandin-
structional programs; quality profes-
sionalandscholarly publications; out-
standing professional associationsand
affiliationswith government, business,
and otherprofessional organizations;
anditsunigue contributionstoeduca-
fionandsociety.

3. When developing curriculum
guidelinesforK-12and collegiate pro-
grams, focus again on technology
education’s centralmission. Decide
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whethertechnology educationisa
method of teachingandusedtoen-
hancetheteaching,understanding,and
application of otherestablished disci-
plinessuch asmathematics andsci-
ence.Cr,isitadiscipline orsubjectthat
focusesonthestudy oftechnology?
Hopefully, the latterstatement will
be chosenandthe professionwillthen
determine how technology may be
modified tolimitthe parameters ofits
curriculum. My analysis of the articles
appearinginthe profession’s publica-
tionsand ofthe presentationsand ex-
hibits atits national conferencessug-
geststhatthe professionhaschosento
focusinstructiononthe study of tech-
nology, broadly definedwithaplethora
of such modifiers asmanufacturing,
textiles, medical, engineering, adin-
finitum. Frankly, this “we're anything
youwantustobe"” approachwilseethe
demise of technology educationasa
discipline withintegrity and value that
eamitanimportantpositioninthe edu-
cationalcomplexofthenextcentury.
The middle of theroad approach
assumesthattechnologyeducationisa
hybrid andisused asamethodwhen
appropriate to othereducatorsand
policymakers. ltbecomesadiscipline
orsubjectwhenateacherissuccessful
indeliveringinstruction that provides
addedvalue tothe curriculumasevi-
dencedbystudent choice orrecogni-
fionby othercolleagues.lwouldhope
thatthe formerisnotthe primary choice
ofeducationalleaderssince thisper-
ception of the field would certainly
curtailthe expansion and continuall
evolutionoftechnologyeducationasa
recognizedprogramarea.
4.Recognize the value andneedfor
technologicalstudiesinoursocietythat
willenable citizenstounderstandand
copewiththemyriadof changesoccur-
ringinourdaily lives. Build curriculum
andinstructiononthoseuniquetechno-
logicalconceptsandknowledgethataf-
fectoursocial,economic, andpolitical
well-being, butwithoutreplicating the
domainsofotherdisciplinesorsubjects.
5. And finally, be proud of your
professionandmake acommitmentto
work collectivelyforacommongoal—
thatof promotingthe advancement of
technologyeducationasaviable and
infegralcomponentofoureducational
fabric. Above all,remain passionate
aboutyourprofessionand donotsell

out to the whims of others riding a
bandwagonderivedfromthe menuof
whatlooks goodtoday.Hopefully, the
collective wisdom of the professionals
participatingin this scholarly sympo-
sium will work o achieve a win-win
situation.Inreality, the winnerswillbe
the future students and citizenswho
will provide the leadership forthe next
century.

Insummary, my wishis that future
technologyeducationprogramswillbe
framedtorepresent the fundamental
valuesasespousedintheSeven Cardi-
nalPrinciples as well as the nationall
goalsof America 2000. And, moreim-
portant, alllearnerswillhave opportu-
nitiesto furthertheirdevelopmentin
activelearningenvironments (labora-
tories) thatinvolve doingandthe appli-
cationoftechnologicalknowledgeand
skillsto achieve desirable goals. Em-
powementandindependence (selfre-
liance andresourcefulness) willbe the
ultimateoutcomesandcommunityben-
efits of this goal.

Theattainmentofthese goalscannot
be adequately achieved primarily
throughinstructionlimitedtocomputer
simulations ortoyssuch asTinkerToys
orLEGGOblocks.Rather, studentsneed
tohave experienceswithrealtools,
materials, equipment, andprocessesin
laboratorysettingsthatenable themto
achievetechnicalskillsandcompeten-
ciestosolve problemsconfrontedin
dailylife experiences.

RodneyL. Custer, Chairperson

Department ofIndustrialTechnology
lllinois State University

Prospectsforthe Future: It’s Our
Call

Ourchargewastoidentifyneeded
changes.However, itwould be amis-
tfakenottoaddressthe areaswherewe
should persist with current practice
beforerecommending changes. I will
addresstheseandthenswitchtoseverdl
items that will require substantial
change.Muchofthegeniusandappedl
oftechnology education-related pro-
grams over the years has been our
“hands-on" orientation. High percent-
agesofstudentslearnbestwhenthey
areactivelyengagedinmeaningfulac-

fivity. At all cost, we must resist and
rejectamove tosimply talk and think
abouttechnology (its history, rolein
society,implicationsforthe future, etc.).
Itisalso vitallyimportant that the pro-
fessiondoeverythingthatcanbedone
focapitalize onthesoon-to-bereleased
standardsderivedfromtheTechnology
for AllAmericans Project. Thisshould
include an array of spin-off activities
includingcuriculumdevelopmentand
teacherin-service, aswell as assess-
mentandprogramstandards. We must
find ways to make the most of this
vitallyimportant effort. A third thrustis
tocontinuetofindwaysof providingin-
service programsforteachers. Anum-
berofteachers, while open,interested,
andwilingtolearnnew contentand
skills, willnot be able to do so without
help.The cldaxiomthat*weteachhow
wewere taught” persists. Ourteachers
whowanttochangeandgrowneedto
be giventhe opportunity tolearn from
the profession’sbest.

Needed Changes. Threemajorprob-
lems must beresolvedifthe profession
istolbecome andremainviable. First,
we are on the brink of acrisisintech-
nology teachereducation. Shrinking
numbers of universities and colleges
areofferingtechnologyteachereduca-
fion. If this pipeline issue cannot be
addressed, the professionwillstarve
fromalackofsupply. Asecondchange
ismore of anopportunity. Tremendous
opportunities exist to partnerwith sci-
ence, mathematics,andotherteachers
todelivertechnology education.The
evidence of anew opennessisclear.
Technologyeducationisrepresentedat
NSF.The NationalResearch Council’s
ScienceStandardscontainasignificant
technology educationcomponent.
Growingnumbers of principals, par-
ents,andpolicy makers arebecoming
aware ofthe value of technology edu-
cation. If we can find ways to work
creatively and collaboratively with
teachersfromotheracademic areas,
ourfutureinthe schoolscouldbe very
bright. We'relikely to failifwe attempt
toaddyetanotheritemintothe already
crowded curriculum.Thekeytoinclu-
sionisgenuine collaboration. Competi-
fion andexclusion simply willnotwork.

Finally,ifwe aretolbecome aviable
forceinthe schools, we mustlearnhow
tospeakalanguage thattherestofthe
worldunderstands.Mostpeople under-



standtechnology, butsome of usdo
not.The Standards shouldbe amajor
help, buttheywillnotbe enough. Asa
profession, we mustfindwaysoftalking
aboutand, probably much moreim-
portant, showing the publicwhatwe
mean by technology education.lnor-
dertovalue ourcontribution, people
must firstunderstandwhowe are.

PaulW.DeVore, Professor Emeritus

West Virginia University

ResistancetoChange

The questionyouraise assumesthat
technology educationshouldbe anin-
tegralcomponent of strategicimpor-
tanceinthetotaleducationenterprise.
Youmay be abletogetawaywith this
assumptionamongthetechnology-edu-
cation-frue-believer crowdwhilerelox-
ing atthe hotellounge, butnotinthe
realworld. Justbecause the frue believ-
erssay technology educationisofstra-
tegicimportance doesnotmakeitso.
We doknowthattechnologicalinven-
fion andinnovation are the keys to
economic growthanddevelopment.
Andweknow that atechnologically
literate and creative citizenryisessen-
tialinaglobalcompetitive market. We
alsoknow that technologicalknowl-
edge andknow-how are vitalingredi-
entsinanyscheme of nationalandcivil
defense.

Institutions, governments, and bu-
reaucraciesdonotchangethemselves.
Theyare changedfromthe outside.So,
asmuch aswe mightbelievewe can
change the profession fromwithin, the
lessons of history are againstus. None-
theless, since lwasaskedtorespondto
the question, | offerthe following possi-
bilities fo afew courageousleaders
abouthowchange canbeattainedto
meetthechallenge ofthenextcentury.

Onewayistoobtainnationallegis-
lationthatmakestechnologyeducation
the "integralcomponent” referredtoin
the question. | doubt that thisis pos-
sible, giventhe currentstate of affairs.
There are too many weakssister pro-
gramsoutthere. Whowouldwantto
supportlegisiationthatmerely perpetu-
atfes the presente We mighthave a
chanceifwe agreedtoinclude, aspart
ofthelegislative goal, aprogramthat
eliminatesallweakundergraduateand
graduateteachereducationprograms,

publicand private.These weak pro-
gramsonly perpetuate the problem.
Thereisprecedenceforthissuggestion.
The medical profession, withheavy
outside pressure, made the move to
eliminateweak programsover 100years
ago.Theresult of the change wasthe
creation of amedical profession that
today provideshealthcaresecondto
noneintheworld.

Seeking apoaliticalsolutionthrough
nationallegislation, however, willonly
delaytheinevitable.The problemsthe
professionfacesrequirelong-termef-
forts outside the control of the present
structure.The problemsfacedbythe
field of technology educationare too
complextobelefttotheshifting views
of peripatetic schooladministrations
andthechangingagendasandcommit-
ments of collegesand universities. A
betterwayistocreate afree andinde-
pendent,dedicatednationalacademy
orcenterofexceptionally highquality.
Linkedtothe nationalacademyorcen-
terwouldbe anumberofregionalcen-
ters.Theseregional centerswouldre-
place curentantiquatedteacheredu-
cationprograms.Theacademyandthe
regionalcenterswouldbestaffedbythe
brightestand bestwithinand outside
the profession,none ofwhomwithper-
manenttenurebutallof themdetached
fromreactionaryinfluences.

The establishment of the national
academywithregionalcenterswould
enable the professionto attain the criti-
calmasssonecessaryinthe complex
field of technologicalstudies.National
andregional centerswillprovide the
professionwith greater political clout,
prestige, and visibility. And, if linked
appropriately with the private sector,
the field willbe supported more ad-
equatelyin allways. Movinginthese
directionswillmake foradynamicand
prestigiousprofessioncapable of meet-
ingthe needs of ouryouthintechnol-
ogy studiesinthe nextcentury.

WilliamE. Dugger, Jr., Director
Technology for All Americans Project

InternationalTechnology Education
Association

TechnologyEducationinthe
Millennium

Technologyeducationhasthegreat-
est hope and vision of any school

subjectinthe next millennium.Itcan
helpevery citizen of the future develop
technologicalliteracy thatwillprepare
themforaneraofcertainchange and
innovation.Havingatechnology edu-
cationisasimportantasbeing able to
readasonnetordetermine thesquare
rootofanumberorknowingthe effect
of soil erosionin Asia.

Aswemoveintotheyear2000and
beyond, itisimportantthattechnology
educationbecomeanacademicsub-
ject.Indoingthis, the profession must
verify theintellectualdomain (knowl-
edgebase andprocessbase) thatis
essentialforeveryone tolbetechnologi-
callyliterate. Also, itisimportant that
we become closerelatives with sci-
ence, mathematics, socialstudies,and
humanitiesin the public schools. Asa
result of this, we must distance our-
selvesfrom the traditional vocational
offeringsbecause ofthe misconception
thatwe are onlyin public schools to
prepare people forjol-entry skills.

In terms of our content, we must
identify whatevery child shouldknow
andbeabletodoinordertobetechno-
logically literate.Thismeansthatwe
must divorce ourselves fromanindus-
frialcontentbase andmovetoatech-
nologicalcontentbase. ltisalsoimpor-
tfantthatwelbecome dlignedwithoffer-
ingsuchtopicsasintroductiontoengi-
neering atthelate highschoollevel.
Engineering conceptsmay alsobein-
cludedinearliergradelevelsatthe
elementaryandmiddleschool.

[tisimperative thattechnology edu-
cationcoursescomplywithstandards
relevanttothefuture.The Standardsfor
TechnologyEducation: Contentforthe
Studyof Technology mustbeusedasa
meansfordevelopingcuriculaingrades
K-12. Also, asaresult of Phase Il fund-
ing, hopefully our profession willem-
bracestandardsforstudentassessment,
teacherenhancement, andteacher
preparation, and meet fully the new
programstandards. ltisimportantthat
the professionrally around these stan-
dardsasameansforpropelingtechnol-
ogyeducationintothe nextmillennium.

Finally, we mustdevelop aresearch
agendaforthestudy oftechnology. This
researchagendashouldbe actively
pursuedinthefuturesothatweare able
toprovide quantitative and qualitative
answerstoquestions pertainingtothe
effectsofteachingandleamingintech-
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nology education. In addition to
strengtheningresearchinuniversities
aswe planforthe future, itis vitalthat
classroomteachersbe preparedtopro-
mote andpursue classroom-basedre-
searchonaday-by-daybasis.

Allofthe aboveitems are mostim-
portantinmovingusfromanelective
areainthe publicschoolsto arequired
subjectandanintegralpartofthe core
educationofallstudents. Only through
muchwork and change canwe be
viewedinthefuture asanessentialpart
ofeducationforeveryoneinthe new
millennium.

Michael Dyrenfurth
Professor & Graduate Coordinator
Department of IndustrialEducation &

Technology
lowa State University of Science &
Technology

Ensuring the Future of Technology
Education

Technology eduationwillhave a
futureregardless of whetherwewillbe
asignificant part ofittWe seem to be
seeing only partsof the puzzle. Where
is our profession’s perspectivee The
same perspectivethathasengagedus
soactivelyinconceptualizingmodels
oftechnology thatenable ustounder-
stand and develop understanding of
technology seemstobe missinginour
ownwelt-anschauvungwhenitcomes
toourview ontechnology. Why don't
we see a continuum of programes,
eachimportantinitsownright, linked
inamultitude ofwaystoformacompre-
hensivenetworkofopportunifiesforeach
memberinoursociety?

Weseeminsteadtolbedoomedtoa
permetualpanoply of attempts fo “posi-
fion” ourindividualfacetsofthe profes-
sioninafutile attempttooutmaneuver
otherfacetsofeducation. Withallthe
characteristicsofbraggadocio, weseek
todeveloprationalesthatareintended
todrive home ourimportancetoothers
whowe apparently think are decision
makers. Thisislike whistlinginthe dark
to muster our courage! We seemto
thinkthatwe arerelegatedtoanongo-
inginferiorposition. Clearlyweneedto
raise ourownself-image!

Butwhatelse needstohappenzin
my view, it seemswe should concen-
frate onthetask athand, namely, help-

ingpeopledevelopanunderstanding
of and capabilitywithtechnology.This
wouldrequire thatwe actively collabo-
ratewithourpartnersintechnicaledu-
cation,vocationaleducation,elemen-
taryeducation,industrialandengineer-
ingtechnology, engineeringandsci-
ence, andindustrialtraining. You say
we are doingthatalready!Really?2 Ifso,
thenwhy despite ouracknowledged
nationwide shortage of technology
teacherscanwenotsee asinglejoint
initiative where the combined efforts of
the ITEA, NAITTE, CTTE, TED of the
AVA, andothersare convergingonthis
Crisise

ThomasL. Erekson, Director
SchoolofTechnology

BrighamYoung University

Thereisanoldsaying thatthe more
thingschange the more they stay the
same.Thisisthe case withtechnology
education (anditspredecessor,indus-
frialarts).

As a profession, we have experi-
encedsignificantchangesinthe fransi-
fiontotechnology education. How-
ever, theissues confronting us are strik-
inglysimilartothosewefaceddecades
ago.ltistroubling torealize that the
general conditions of our profession
that existed in 1959, when M. Ray
Karnespenned “Improve or Perish,”
appeartobe prevalenttoday. Asin
1959, technology education currently
facesreducedbudgets,increasedcom-
petitionfromrequired coursesin the
curriculum, andtosome extentalack
ofrecognitionandacceptance. Why?
The profession seems to lack focus,
evidencedbyawide variancein pro-
grams:some haveremainedindustrial
artsshop programs, yetothersare on
the cuttingedge oftheinformationage.
Why?

The complexities of the situationdo
notlendthemselvestosimple answers.
However, frommy perspective the an-
swerisgroundedinleadership, orthe
lack thereof. Inyears past there was
strongstateandlocaleducationagency
leadershipfortechnologyeducation (in-
dustrialarts), aswellasdynamicleader-
shipinuniversitiesinvolvedin prepar-
ingtechnology teachersandsupervi-
sors.Thisleadership also found expres-
sioninstrongstate andnational profes-
sionalassociations. We canreviewour

historyandname the strongleaders of
thepastand,tosomeextent, lamentthe
perceiveddearthofstrongleaderstoday.

Did formerleaderslay afoundation
that assured technology education’s
place asanintegralcomponentofsira-
tegicimportanceineducationinthe
21stcentury? Ifthey did, why arewe
stilltirying toidentify the criticalchanges
orimprovementsneededtosecurea
placefortechnology educationinthe
nextcentury? We hadstrongleadersin
the past, butthere waslittle unityinthe
profession.The philosophical conflicts
amongthe pastuniversityleaders,and
tosome extentthe state supervisors, is
welldocumented.Strongleaders, with
theirdevoteddisciples, oftencreated
conflictswithinthe profession. We spent
ourenergiesinfightingratherthancom-
municatingtothe educationcommu-
nityandtothepublic atlarge the great
benefitsstudentsaccrue throughtech-
nology education.Toassure thattech-
nology educationisanintegralcompo-
nentofstrategicimportanceineducao-
fioninthe 21st century, our profession
needsunifiedleaderswhowilldevelop
ashared vision forour future. Without
asharedyvision, tfechnology education
willneverfulfillits potentialin educat-
ing the youth of today forthe world of
tomorrow. Inhisbook The Fifth Disci-
pline, PeterSenge (1990) noted that
“...few,ifany, forcesin human affairs
are as powerful asshared vision” (p.
206). He further stated that “when
people truly share a vision they are
connected, boundtogetherbyacom-
monaspiration” (p.206).People witha
sharedvision "“create asense of com-
monality thatpermeatesthe organiza-
fionand gives coherencetodiverse
activities” (p.206).Technology educa-
fion needs ashared vision—a vision
thatwill provide coherence within our
profession.

Senge (1990) noted that ashared
visionis “aforceinpeople’shearts, a
force ofimpressive power” (p.206).
However, the visionmustbe shared. A
visiondevelopedbyanindividual,ora
small group, that is imposed on an
organization (oraprofession) tendsto
“‘commandcompliance—notcommit-
ment” (p.206).Perhaps frying to “im-
pose” theirpersonal visionsiswhy our
pastleaders, andtheirdisciples, were
unable tosecure afoundationforour
programs (and profession) asaninte-



gralcomponentineducation.
Thebenefitsthatstudentsderivefrom
technology education are criticalto
preparing themforlife andworkin our
technologicalsociety. We mustredlize,
however, thatsometimeseventhebest
ideasfailtogainrecognitionandac-
ceptance.Senge (1990)indicatedthat
“"newinsightsfailto getputinto prac-
ficebecause they conflictwithdeeply
heldinternalimages ofhow theworld
works, images thatlimit us to familiar
ways of thinkingandacting” (p. 174).
Sengeindicatedthatthe “familiarways
ofthinkingandacting” arementalmod-
els.Mentalmodelsare very powerful as
theyaffecthowwe viewthings,andwe
tendtoview new things through the
lens of ourpast experiences. Womac
(1998), whenspeaking of mentalmod-
els, statedthat*‘weneedtobeopento
newideasandshare ourmentalmod-
els.” Vision,mentalmodels, and unity
are neededinourprofession.
Iftechnology educationisto be-
comeanintegralcomponentofsirate-
gicimportanceinthe totaleducation
enterprise ofthe new century, weneed
to:(a)learnfrom ourhistory, butnotbe
controlledbyit; (b) be wilingtomove
outof ourpersonalcomfortzones; (c)
change ourmentalmodels, ifyou will,
asaprecursortodevelopingashared
visionforourfuture; (d) developashared
vision; and (e) develop andsupport
leaderswhocanguide the professionin
achievingthatvision.
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Thisisatribute to Dr.Harvey Dean
ofPittsburg, Kansas, whohasdonemore
than any otherpersontochangethe
face oftechnologyeducationinthelast
quarterofthe20thcentury.Unforfunately,
heisnotamemiberofthe Mississippi Valley
Conference,andhemayevenibeunknown

fosomeofitsmembers.

WhathasHarvey Deandone? He
hasdesigned asystemofequipment,
furniture, andinsfructionalmaterials
fortechnologyeducationinthemiddle
school.He did not do thisinauniver-
sity, but through his own company,
Pitsco.He has plowedback the profits
fromthesalesofthese teachingmod-
ulesinto further development of his
systemandintoitsdissemination.The
resultisthatmore than 1,500 middle
schoolsare using hiscurricula, farmore
thanhaveeveradoptedtherecommen-
dations of tax-funded cumiculumstud-
iesconductedbyuniversities.

Asdoallinnovators, Dr.Deanowes
greatdebtstosome ofhispredecessors.
Inthe secondquarterofthe 20th cen-
tury, Wiliam Warnerdevelopedthe
conceptofa‘Laboratory ofIndustries™
atThe Ohio State University. His orga-
nizationforinstructionrotatedstudents
fromoneinstructional positionto an-
other.ltusedspace and equipment
efficiently, butfewinstructorsseemed
abletocopewithteachingsuchawide
variety of simultaneous tasks.

Inthe third quarter of the century,
Don Maley of the University of Mary-
land developed arevised curriculum
basedontestingandexperimentation
ratherthanthe construction of take-
home projects. During the same pe-
riod, Henry Ziel, at the University of
Alberta, used asimilar curriculum but
improved the effectiveness ofinstruc-
fionby providing self-teachingmedia
ateachteachingstation, thusconserv-
inginstructorenergy andsupplement-
ingtheinstructor’spersonalknowledge.
Heworkedtodisseminatehisconcepts,
butfew professorswere wilingtoleam.

As the last quarter of the century
began,Harvey Deanbegantouse his
company asavehicle for curriculum
development.ldonotknowwhy Pro-
fessorDeanleft auniversity settingto
develophisinnovations, butldoknow
thatfewuniversitieshavelbeeninvolved
instudying, let alone promoting, his
ideas.Othercommercialfirmscertainly
are aware of hissuccesses. One com-
pany afteranotherhasbeguntosell
modulesthathave more than afaint
resemblance to the Dean (andZiel)
instructionalmaterials and processes.
Areuniversitiesnotinvolvedbecause
they are afraid of using technologyin
technology educatione Orbecause of

the “NotInventedHere" syndrome? Or
because university faculties are less
intouchwithwhatisreally goingon
in schools than are Dean and his
competitorse

Akey questionfacing the Mississippi
Valley Conferenceis *How should uni-
versitiesbeinvolvedintechnology edu-
cation2” Atonetime, manymembersof
the conferenceworkedhardtoreshape
industrialartsand allofthem prepared
teachersforsecondaryschools.Today,
the members are much morelikely to
betrainingtechnologistsorinstructional
administratorswhoworkinbusiness or
industry.However, inresponse tothe
recentincreaseindemandfortechnol-
ogy education staff in secondary
schools, some universitieshaverevived
theirteachereducationprograms.in-
fermittent attentiontoteachereduco-
fion is understandable, but it is not
desirable.

Thereisanevenmorebasic problem
thanperiodicteachereducation.Major
changesare occurringintechnology
education, buttheyhavelittlerelation-
ship to what universities have been
doing in the last quarter century. If
universitiesaretobeinvolvedintech-
nology education, they alsomustbe
involvedin curriculum development
that consists of more than preparing
endlesslists of goals.Harvey Deanhas
setanexampleforus. Are we wiling to
acceptthechalenge?

P.S.Ihavenorelationshipwith Pitsco
orany othercompany producingin-
structionalmaterials fortechnology
education.

DennisR.Herschbach
Associate Professor

Department of Educational Policy
Planningand Administration
University of Maryland

Looking Past2000

Subjectfieldsinthe schooldonothave
aninalienablerightto asecure and
permanent nichein the curriculum.
They maintaintheirplaceinthe school
through the supportof aneducational
publicthatvalueswhatthe subjecthas
to offer. Forthisreason, most subject
fieldsare constantlybalancingtheirown
professionalidentity with changing
public priorities, altered perceptions
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aboutschooling, andalargerpeda-
gogicalclimate thatitselfischanging.
Subjectsthatcontinue toprojectvalue
fotheeducationalpublicprosper; those
thatdonotreflectvalue ceasetoexist.
Some subjectssimply totteralongforan
extendedperiodoftime,unable tofully
arficulate theireducationalimportance
untiltheylose somuchsupport from
the educationalcommunity thatthey,
too, sinkinto oblivion.

Technologyeducationhasconsider-
able potentialto generate substantial
publicsupport.However, the subject
fieldisflounderinginuncertainty.lthas
notbeen able fo defineitselfinterms
thatappealtotheeducationalpublic’s
deeply heldbeliefsand values con-
cerningwhatshouldbe taught, why,
andtowhom.There are atleastthree
maijorchallengesthatmustibe success-
fully confrontedin orderforthefield to
continue to play asignificanteduca-
tionalroleinthe nextcentury.

First, and mostimportant, technol-
ogyeducationhastofocusonhowlbest
itcanservestudents.Lesstimehastobe
spentonspeculatingabouttechnology
itself, and more in finding out what
parentsandstudentsexpectfromthe
fieldandhowwe cantranslate these
expectationsinto programs that will
addresstheirimmediate andconcrete
educationconcerns.How doestech-
nology education, forexample, help
youth achieveinschool, prepare for
jobs, pursue postsecondary education
andfraining, andentersuccessfullyinto
adulthood? Unlessthefieldcanrespond
satisfactorily tosuch concerns, it will
notbe able to mobilize public support
behindtechnologyeducation.Thebe-
ginning point of programmingis not
technology. Itis parentandstudent
concems.

Second, the field has to build on
whatis probablyitsstrongesteduca-
fionalsuit.Technology educationbest
canbe conceived asaninterdiscipli-
nary, activity-basedsubjectfield that
offersstudentsthe opportunitytoapply
knowledge tothe solution of practical,
technologicalproblems.The wordsin-
terdisciplinary and activityneedtobe
stressed. Perhapsno othersubjectfield
inthe school offerssuch anopportunity
forstudentstointegrateknowledgefrom
interrelated fields of study asthey en-
gageinself-directedactivitysituatedin
arealworldcontext.However, the pro-

fessionhasbeen painfully slowinmak-
ingitscase tothe educationalpublic.

And third, itis crucialto generate
supportwithinthelargereducational
community ofwhichtechnology edu-
cationisapart.Thefieldhasbeentoo
inwardlookingandself-occupied.One
isstruck, forexample, by aseeming
lack ofrigorous, systematic thinking
aboutcuriculum planning thatlargely
ignores currenteducationalreformef-
fortsandemergingleamingtheory. Yet,
ifthefieldisunable toengageinmean-
ingfuldiclogue withthe greatereduca-
fionalcommunity,itcannotexpectto
draw onsupportfromthissame com-
munity asitstrugglestodefineits place
inthe school curriculum.

DaniellL.Householder, Professor
Departmentof EducationalHuman

ResourceDevelopment
Texas A&M University

Iftechnology educationistobean
integralcomponent ofstrategicimpor-
tanceintheeducationalenterprise, the
professionmust:

1.Expandtheintellectualfounda-
fion of the fieldbeyond design, manu-
facturing, construction, communica-
fion, fransportation, engineering, and
architecturetoinclude thefullrange of
techniquesforchangingandcontrol-
lingthenaturalandhuman-madeworld.

2.Explicate arecognizable body of
fechnologicalknowledge andpractice
foserve asaresourcebasefordesigning
instruction.

3.Evolve unique comprehensive cur-
riculumdevelopmentstrategiestointe-
grateknowledge andpracticewithcon-
temporary understanding of the way
learners acquire knowledge andskills.

4. Explore and value the differing
meaningsindividuals and groups as-
cribetotechnologysothatappropriate
programsmay bedesignedtointegrate
within their individual and cultural
framesofreference.

5.Examine theimpacts of technol-
ogywithinanduponcontemporary Civi-
lizationwith aclearand critical vision
to ensure the highest quallity oflife for
future generations.

6.Explainthe contributions of tech-
nologicalstudiesinmore effectiveways,
targeting key stakeholderswho can
position the field at the centerofthe
educationalendeavorincommunities,

states,andnations.

7.Expandteachereducationtopro-
vide andimplementacomprehensive
schemetoprepareteacherswhocan
exciteyoungpeople aboutthestudy of
fechnology.

EverettN. Israel
Professor of Industrial Technology

Eastern Michigan University

The Future of Technology Educa-
tion: Meetingthe Challenge

Atnotime periodinourhistory has
there beensuchrecognitionthatall
elementary, middle, and highschool
students mustunderstand therole of
technologyinsocietyandculturetobe
well-educatedcitizens.The general
publicandsubject matterexpertsare
beyondgivinglipservice tothisuniver-
saltenet; theywant action.Manyna-
fional curriculum projects andstan-
dards areimplementing the study of
technologyinthe generaleducation
curriculum. Parentsare being turned
onbyoutstandingtechnology educo-
fion programs. The TEAhasbeensuc-
cessfulindeveloping collaboratfiverela-
fionshipswith majornational associa-
fionsanddevelopinglong-lastingrela-
fionshipswithkey shakersandmovers.

The timeisright forthe technology
educationprofessiontogenerate the
criticalmassneededtohavetechnol-
ogy requiredaspartofgeneraleducao-
fionforallK-12students.The questions
are, Canthetechnologyeducationpro-
fessionworktogetherandwithothersto
developandimplementastrategyin
whichparents,educators, professional
associations, businessandindustry,and
govemmentwildemandeducationpro-
grams thatwillhelp future citizens to
understand, be abletoapply,andap-
praise therole of technologyinevery-
daylife? Willthe technology education
profession create the criticalmassthat
resultsin others demanding that the
study of technology berequired of all
students?2 One can'tpushastringto
move anobject, butotherscanbemo-
fivatedtopullaropetocreate acritical
Mass.

Once thestudy of technology be-
comesapartofgeneraleducation,can
the technology education profession
ensurethatteachersare abletodeliver



qualitytechnology programs2 Canthe
professiondevelop creative ways to
ensure thatteachersfromanumberof
differentsubject matterareaswilljoin
withtechnologyeducationteachersin
developingqudlity programsandkeep-
ingthemcurent?

Willtechnology teachereducation
programsmake thenecessarychanges
foprepareteacherstodevelopandfeach
quadlitystand-alone andintegratedunits
ofinstruction, curricula, courses, and
programs abouttechnologye Willcur-
rentandfuturetechnologyteacheredu-
catorsremove the blinders of the past
andcreatenewandeffectivesolutions
forpreparingand certifyingteachers?
Make ourdreamsbecomeredlityl The
time is right to take action, to work
togetherandmeetthedemandforqual-
ityteachers. Anoptimisticattitudeleads
tocreativesolutionsandcreatesaposi-
five and productive professionalwork
environment.

ScottD.Johnson, Associate Professor
& Graduate Programs Coordinator

DepartmentofHumanResource
Education
University of lllinois

Itis difficult toimagine the field of
technology educationcomponentof
strategicimportanceinthetotaleduco-
fionalenterprise. While we inthe field
have devotedourprofessionalcareers
tomakingthishappen, wehavemade
little progress thiscentury and the pros-
pectsforsignificantchangeinthefuture
appearbleak.The biggestbarrierthat
preventstechnology educationfrom
becominganindispensablecomponent
ofthe school curriculumis,inmy opin-
ion,society’sperceptionthattechnical
coursesand nonprofessionaljobs are
desirable only forthose who are less
brightandlessaffluent.Parentsexpect
theirchildrentoattendcollegelbecause
they believe thatgoodjobs are avail-
ableonlytocollege graduates.School
boardsandsuperintendentspromote
theirschoolsystemsby publicizing the
collegeacceptanceratesoftheirgradu-
ates. Universities furthersupport the
public’sperceptionbyraisingacademic
requirements foradmissionandrefus-
ingtoaccepthighschoolcourseworkin
appliedphysicsandmathematics. This
isadeeplyrootedsocietal problem.

Unlessthereisadramaticeconomic

declineinthe future,itisunlikely that
the public’s value fortechnicalwork
willchange without significant effort
onthe partofthe profession. Atthe very
least, three majorinitiativesneedtobe
implementediftechnology education
isftobecomeatruly valuedcomponent
within America’sschools. First, critical
allianceswithindustry, professional
associations,andgovermmentagencies
willneedtobe established. Atthe na-
fionallevel, ITEAhas made progress
fowardsuchalliancesinrecentyears,
butmore mustbe done, especially at
the state andlocallevels. Such alli-
anceswillprovide the criticalmass of
influenticlleadersanddecisionmakers
neededtoswaypublicperception.Sec-
ond,technologyeducationmustgaina
footholdinthe elementary curriculum
while children arestillself-moftivatedto
learnandwhere parentinvolvementin
schoolingtendstobe greatest.Tech-
nologyeducationcanbecomeafoun-
dationinthe elementary curiculumby
providingamotivating, hands-oninter-
disciplinarylearning experience that
fosters creativity, motorskill develop-
ment,and anunderstanding ofbasic
principlesofscience through the appli-
cationoftechnology.In addition, a
strongelementary schoolpresencewil
enhancefuture enrollmentinsecond-
ary-leveltechnology programs. Third,
technologyeducationneedstobetter
servedllstudents, collegeboundornot.
The unfortunate battles of the past ar-
guedthebenefitsofageneraleducation
versus avocationalfocusforindustrial
arts.This hindered the opportunity for
technology educationtoevolveintoa
multifacetedprogramthatprovidesoc-
cupationalskills forthose who willen-
terthe workforce upongraduation, ap-
propriate experiencesforthose who
willpursue technicalprogramsincom-
munity colleges, andapre-engineering
emphasisforthose whowillattend uni-
versity-level engineering programs.
Technology educationshould model
itscurriculum breadth afterotherpro-
gramssuchasmathematics,wherea
range of courses, such asbasic math,
fechnicalmath,andcolegemath,serve
dllstudents.

These threeinitiatives, establishing
criticaldliances, creatingapresencein
the elementary curiculum, andbroad-
eningtheprogramemphasistoservedll
students, arethe criticaleventsneeded

foestablishtechnologyeducationasan
integralcomponent of strategicimpor-
tanceforeducationinthenextcentury.
Eachoftheseinitiativescanhelpbuild
publicsupportforthe study of technol-
ogythroughaproactive processofcol-
laboration, networking, andsystemic
educationalreform.

TheodoreLewis, Associate Professor
Department of Work, Community &

FamilyEducation,
Universityof Minnesota

From This Day Forward

Technology educationwillhaveto
admittobothgeneraleducationand
vocationalpurposes.Thefieldhastodo
this for the followingreasons. The no-
ture ofworkandvocationsischanging.
Work today has to be infused with
knowledge. Workershavetobe asedu-
catedastheyaretrained. Weneednot
fearthatavocationalpurpose means
narowly conceived programs.Indeed,
vocationaleducationhasbeenstriving
torecastitselfthroughintegrationwith
academiceducation.Technologyedu-
cation can offer children their first
glimpsesof careersand, more gener-
ally, of work life. This is not new, of
course. Calvin Woodwardhadoffered
a similar analysis in 1863 when he
wroteaboutthebenefitsofmanualirain-
ing.Childrenintechnology education
classes, especiallyinthe highschool,
shouldbecome technologically ca-
pable.Thatis, they should become
proficientinthe use of computersand
inapplicationswhere computersinter-
face withmachines.They should also
bereasonably proficientintooluse.In
summary, fechnologicalliteracy and
technologicalcapabilityaretolbethe
goals, whereliteracy meansdisposition
andcapabiitymeanscompetence.

All educationis ultimately voca-
fional.ltisalwaysunnecessarilyideal-
isticto pretend thatforms ofschooling
areimpervioustothelabormarket.For
example, competenceinmathematics
ismuchsoughtafterbyemployers.Tech-
nology educatorsneedtoseektocon-
nect their discourse within the main-
streamofeducation.We generally talk
amongourselves. Asaresult, the field
remainsanoutsiderdespite morethan
acentury ofsolidexistenceinthe pub-
licschools.
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Technologyeducationhastolookto
nontraditionalwaysofrecruitingteach-
ers.Many mid-careerengineerswould
be goodcandidatesforteachingposi-
fions.We havetofigure outwaystodo
this.Ithink thatin Wisconsinand Florida
there are such programs. AtStout, Len
Sterryisinvolvedwith non-fraditional
certification. Thisisthefuture.

We should pay more attentionto
connectionsbetweentechnologyedu-
cationandart. Wiliam Micheelsused
toemphasize thiswith us at Stout. The
pointisstillvalid.Thefocushastobeon
creativity. Weneedtospendmoretime
helping childrenidentify anddefine as
well assolve problems. Recognizing
anddefining the problemshould be
givenasmuch prominence assolving
it. Let childrenlook aroundtheirhomes
andcommunitiesforproblemsthatthey
thinkrequire asolution.lfwe canincul-
catethatdisposition,wewouldbehelp-
ingthemtobetterunderstandthework
oftechnologists.

Finally, fechnology educationcan
provide contextforotherareasofthe
curriculumbeyond art. We cantake
advantage of the widespreadinterest
nowin “situated cognition,” thatis, the
needtoplacelearningincontext. We
havetomoveoutoftheshopsandreach
outtoothers.

Donald G. Lux, Professor Emeritus

TechnologyEducation
The Ohio State University

Changelmperatives

Technologyisabody ofknowledge
thathasbeeninstrumentalindetermin-
ingthewinnersandlosersinthe search
by humanity foramore secure, effi-
cient,andrewardingway oflife. Most
simply put, itisthe body ofknowledge
ofefficient practice, whetherthatprac-
ticebeharvesting, makingmusic, heal-
ing, and so forth. Given its role in
mankind’s very existence, itisindeed
puzzling howitsrolein formaleducao-
fionhaslbeenalmostcompletely over-
looked.Perhaps thismay be attributed
tothe fact that throughout much of
mankind’s history one eitherbecame
anaccomplishedstudentoftechnology
orwasshortlived.The value of knowl-
edgeofpracticewastakenforgranted,
andthebeliefthatitwouldbe absorbed

by simply growing up in our culture
confoundedthesituation.Eventoday
technologylargelyisnotseenasapart
ofbasicformaleducation.

If the aboveistrue, thenthefirstand
perhapsmostimportantchangetech-
nology advocatesmusteffectistocre-
ateacompelinginformationprogram
that will convince the public of the
importance ofknowledge of practice
and of publicliteracy in this body of
knowledge.Concurrently, amassive
effortmustbemadetogatherexamples
ofexistingprogramsthatcanbeseento
contibutetotechnologicalliteracyand
foliberaleducationinthe21stcentury.
These mustbe givenwide exposure as
anessentialcomponent of the public
informationprogram.These demonstro-
fionprogramsmustbelaboratorybased
ifthey aretobebelievable asexamples
ofstudentsstudyingknowledge of prac-
fice. Actualparticipationorpracticeis
anessentialelement ofknowledge of
practice. Just asmusic appreciation
classesdonotteachonehowtoplay
music, listeningto verbiage abouttech-
nologyand/orwatchingotherspractice
technologywillnotresultinlearning
fechnologicalknowledge.Ourpictures
mustmakeit clearthatwe teach skills
asanintegral part of technological
knowledge.

Ifthisprogramis effective, the public
willcome to see thattechnological
literacyis essential to oursurvival, to
the protection of ourfreedoms,andto
the advancement of our culture and
prosperity. Thereisnothingwrongwith
technologyeducationinconcept. Our
fault lies in our inability to present a
clearand convincing explanation of
whattechnologyisandwhatit can
contributetoeffectiveliberaleducation
programs.

The ultimate end of these changes
shouldbetomake knowledge of prac-
fice (technology) the core of public
liberal education from preschool
throughoutlife.

G.Eugene Martin, Professorand
Deon

Schoolof Applied Arts & Technology
SouthwestTexas State University

Where Are OurLeaders?

Technologyeducation professionals
nationwide willargue that there are

many criticalchangesorimprovements
thatmust occuriftechnology educa-
fionistobe anintegralcomponent of
the educationalenterprise.However,
thereisone change orimprovement
thatreignssupreme above all others.
Today, there is alack of sound and
substantialleadership amongtherank
andfile withinthe profession—we are
becomingaleaderlessprofession.

The technology education profes-
sioninthe United States (and probably
internationally aswell) needsamass of
peopleatallevelsofeducation,whether
theybe atthelocal, state, ornational
levels, who are willing fo step forward
toprovide anewlevel ofleadership.
The professionisin dire need of people
whowanttolead, whowanttolearn
howtolead,andwhoarecommittedto
leading throughout their professionall
careers. Developingprofessionallead-
ership teamsis veryimportant,if not
mandatory, foroursurvival.

The profession needstomake sure
thateveryfuturetechnologyeducatoris
aleader.Itneedspeople whoknow
howtoframe the critical problemsfac-
ingthe professionandthenleadother
peopleinthe developmentof plausible
solutions to these problems. This will
require thatleadershipdevelopmentbe
averyimportant part of the teacher
educationcuniculum.Leadership train-
ing must start now, not tomorrow, if
thereistolbe anysignificantchangein
ourpositioninthe educationalenter-
prise.Theremustbe aheightenedcon-
cernabouttheneedforleadershipde-
velopmentwithinthe profession. Lead-
ership, or the lack of it, must be ad-
dressedimmediatelyifthe professionis
toplayacriticalroleinthe educational
enterprise ofthe new century. This prolbo-
lemdeservestheundivided attentionof
allpeopleinthe profession. Unfortu-
nately, at this pointin time, | do not
sense anuprisingin the professionto
addressthisissue. Isit possible thatlam
incorrectinmy analysis of the needfor
leadership andtherole strongleader-
ship couldplayinleading the profes-
sionintothe coming century?2



Jerome Moss, Jr., Professor

Emeritus
University of Minnesota

Connections

The defining characteristic of the
field of study we now calltechnology
educationhasalwaysbeentomake
things using the tools, materials, and
processesthatilustrate selectedtech-
nologies of the fimes and theirimplica-
tionsfortheindividualandsociety. As
thefieldhasevolvedsincethelate 19th
century, manyattemptshavelbeenmade
tojustifyits placeinthe K-12 curricu-
lumbyreinterpretingitsbenefitsinterms
appropriate to extant cultural condi-
tions. Andyet, despite these efforts to
remaineducationally andsocially sig-
nificant, othereducatorsandthe public
persistin perceiving the field, andjusti-
fyingits value, interms of limited utfili-
tarianbenefitsto the individual: boys
(mainly) learnto make and fix useful
things, andthey sometimes (inciden-
tally) benefitoccupationallyfromthe
experience.

Whatreinterpretation ofitspotential
benefitsmightimprove the field's per-
ceivedandactualvalueintheK-12
curriculum during the next century?
One promising approachisto capital-
ize uponthefield'smany opportunities
forbuilding “connections” withinthe
schoolcuriculum.Technology educa-
fionneedstobeseenasimportant, not
only in its own right, but also for its
contributionstothe greatereffective-
nessofothersubjects.By usingitsmeth-
odologicalpracticesaswellasitscon-
fent, technologyeducationcanbecome
viewedasagender-free,integral,and
criticalpart of acoherenttotalschool
curriculum.

Offeringhands-on, realistic experi-
encesintechnologiesisthe methodol-
ogy of the field. It supplies the func-
tional context fordemonstrating the
applicationsandenrichingthe mean-
ingofmany albstractconceptstaughtin
mathematicsandthephysicalsciences.
The method provides opportunitiesfor
building cognitive capabilities. Simu-
latedexperiencescanalsoenlivenboth
civicandethicaleducationbyillustrat-
inghowtechnologicalchange canbe
used either to facilitate or to block
progress toward the goalsof ademo-

craticsociety.Thisintegration (ormore
accurately, coordination) of subject
fieldscanonlylbe accomplishedwhen
technologyteacherssee otherfieldsas
opportunities forcollaborationrather
thanascompetitionforcunicularspace,
whenthey are willing to expose their
ideastothescrutiny ofteachersinother
fields,andwhenthey are able toplan
cooperatively.

Asvocationaleducationredefines
itself, vocational curriculaare becom-
inglessspecialized. Atthe same time,
the academicsubjectsarebecoming
more concemedaboutpracticalappli-
cationsbeyondschooling.Thetimeis
propitious fo exploit, ratherthanresist,
thenaturalconnectionsbetweentech-
nologyeducationandthewordofwork.
The occupationalimplicationsoftech-
nologiesandtechnologicalchangepro-
vide arich resource for exploring a
wide variety of careers.Technology
educationteachersshoulddeliberately
plan and provide forawiderange of
experiencesthathelpstudentslearn
aboutthemselvesinrelationtorelevant
occupations. Andthe planningshould
be done cooperativelywithvocational
teacherssothatthe overallcareerde-
velopmentofstudentscanbeaccom-
plished as efficiently aspossible.

Theideaof "*connections” fortech-
nology educationis,of course, notnew.
Some scholarshave written albbout vari-
ousaspectsofit, andsometeachersare
attemptingto practice parts ofit. Butif
technology educationistomake asig-
nificantimpactonthe schoolprogram
inthe next century, thenconnection
needstobecomethenormratherthan
theexception.

StephenPetrina, Assistant Professor
University of British Columbia

It's 1999: Are We Part of the
Problem or Part of the Solution?

“What's past is prologue,”
Shakespearewrote.Neitherahistorian
nor a citizen of the 19th or 20th
centuries, Shakespearehadaprescient
grasp of humanity.Inourtime, wein
theindustrialized world walk the thin
line between Shakespearean self-
destructionandfulfilment. We'vebeen
wretchedinourcontinuation of gross
inequitiesbetween cultures,inourmis-
managementofourknowledge, andin

ourannihilationofmuch of ournatural
inheritance. We've alsobeenable to
recoverfrom ourmost self-indulgent
actsandarelearningto celebrate our
capacities for compassion,
conservation,andlove.Weareleaming
to aftend to our past along with
reassessing our myopic and often
technocentric visionsof the future.

At this particularjunctureintime,
educationissituatedinaprecarious
position. Withacheckeredpastofedu-
cating for culturalimperialism, com-
petitive, patriotic nationalism, religious
intolerance, and "progress” atany ex-
pense,it'suncertainwhetherschooling
is part of the solution. In the United
States, aseparate system ofindustrial
schoolshasmaintainedseparate funds
ofknowledgefor Africandescendants,
Asians, Hispanics, and Native Ameri-
cansononeside, and for European
whites, generally, on the otherside.
Lessraciallydiverse, Canadamaintcined
aseparateindustrialeducationsystem
fortheiraboriginal childrenthat, asin
the United States, wasinferiorto thatfor
White children. The legal system
changedsegregationpracticesinboth
countriesduringthe 1950sand 1960s,
but by nomeanswere conditionsal-
tered. A recent documentary by
JonathanKozolshowedthatinthelate
1990s, “savageinequalities” continue
inthe technology education of subur-
banandinner-citystudentsofthe United
States.Inthe Cleveland areq, forex-
ample, suburbandistrictssuchasMaple
Heightsenjoy new modulartechnol-
ogy facilitiesand alarge budget for
consumable supplies.The Cleveland
inner-city shopscontinue tolimp along
withleakyroofs, warped floors, and
surplus drill presses from the 1920s.

But along withracialinequalities,
tfechnologyeducationreproducesgen-
derand classinequities. Aseparate
systemofindustrialeducationforboys
andgilsmaintainedgenderdifferences
inknowledge and mobility throughout
thiscentury. Generally and especially
atthesecondaryleveltoday, students
andteachersintechnology coursesare
male.TheschoolsysteminbothCanada
andthe UnitedStatescontinuestopro-
vide separate educationforcollege-
boundandvocationalstudents, dem-
onstrating class differencesrootedin
century-old practices. Working classes
continuetobeshortchanged,andfech-
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nology educatorsinthe United States
haveturnedtheirbacks.lnmosttech-
nology educators’ discourses, it’s diiffi-
cult to find any references to labor
(Petrina, 1998a, 1998b). In terms of
class, gender,andrace, it'snotclear
thattechnologyeducationispartofthe
solution.

Forthepastcentury, we'vemanaged
todlignindustrialandtechnology edu-
cationwitheconomicinterests.Inthe
latter third of this century, technology
educationwasdefinedintermsofcom-
petitivesupremacy.Inthe UnitedStates,
thiscontinuesunabated.The newNao-
fionalStandardsforTechnology Educa-
fionwererecently constructed,accord-
ing fo the project’s director, “to en-
hance America’sglobalcompetitive-
nessinthefuture” (Dugger, 1995, p.4).
Technologicalliteracywasconstructed
in the same base, economic terms
(Petring, in press). Country is pitted
againstcountryineconomicstakesthat
have placedincredible demandsona
dwindiingnaturalinheritance. ltdoesn’t
muchmattertotechnologyeducators
that20% of the world'srichest nations
use 80% of the world’s resources. It
doesn’tseemtomatterthatonequarter
oftheword’spopulationdoesnothave
basic necessitiessuch ascleanwater,
food, andshelter.The average Ameri-
canconsumes 120 pounds perday of
resourcesandthrowsawayfourpounds
ofgarbageeachday.Everytimeatech-
nology educatorteachesstudentsthat
winning the economic stakes is
America’sdestiny, the pathispavedfor
agluttonouseconomyoutofcontrol.in
ecologicalterms,it'snotatallclearthat
wewanttobe part of the solution.

"Good"technologyeducationcon-
finuestobe aboutlifestyle changes.To
be partofthesolution, technology edu-
catorsoughttomodelareduction of
consumptionandproductionintheir
ownlivesandin theirlabs and shops.
Goodtechnologyeducationmeansre-
covering "Depression-era” valuessuch
ascompassion, conservation, dignity,
frugality, modesty, andsimplicity. Our
naturalinheritance is not ours to ex-
ploit.Those of usteachinginprivieged
countriesoughttoencourageourpeers
andstudentstolive simplysothatoth-
ersmay simply live. Goodtechnology
educationmeanstakingequityseriously
andsharing powerwith oursistersand
brothers of color. Those of usin posi-

fions of poweroughtto musterthe will
fosay “no" tocompetitive economic
stakes, toexploitive practicesof global-
ization,tohomophobic aggression, to
raciststructures, and to sexist displays
ofmasculinity. Goodtechnology edu-
cationmeansthatourfair,gentle,and
just practices of the past are the pro-
logue fortomorrow.
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Technologicalliteracy: An
Essential IngredientforLifeand
Careers

Technologyanditsimpacthavebeen
acknowledged asmajorconcerns of
society. "ltis..commonplace thatmod-
emscience andtechnology...arelead-
ingforces...” (Rapp, 1989, p.x).Tech-
nology, defined as “the application of
knowledge, tools, and skills to solve
practicalproblemsandextendhuman
capabilities” (Johnson, 1989, p.1),im-
pactsallofus.However,whenaskedto
define technology, most people think
ofsuchparticularobjectsascomputers,
the space shuttle, orcellularphones.
They arefascinatedwithwhattechnol-
ogy produces, butfewhave anunder-
standing ofwhattechnologyisasafield
of study orhow technology evolves.
Brockway (1989) suggestedthatpeople
whocannotadequatelyunderstandand
dealwithtechnologyare “techno-peas-
ants,” serfs of technologyratherthan
masters of fechnology. Thissuggests
thattechnologicalliteracy must be
viewed as part of general culturallit-
eracyifpeople are tobe able to fulfill
theirroles as citizens within atechno-

logicalsociety.

Within this evolving context of the
increasingimportance oftechnological
literacy, themostimportantchange that
cantake placeinthefieldisfortechnol-
ogy education professionalsto clearly
communicatetheimportance oftech-
nologicalliteracy tosocietyandthe
importantrole technology education
canplayinprovidingthatliteracy.Such
literacyisfoundationalbothto citizen-
ship andtobecomingeconomically
productive citizens. However,inorder
to deliverthe type of educationre-
quired, fechnology education must
adoptphilosophicalandmethodologi-
calpremises, which canactually facili-
tate the preparationoftechnologically
literateindividuals. Teaching strategy
cannolongerbelimited to the use of
lock-step modules of instruction in
whichstudentshavelitle ornochance
toinnovate orto trulyunderstand the
technology underlying the activities.
We mustteachbasic technology prin-
ciplesand provide studentswithoppor-
funitiesto produceinnovative butwork-
able technicalsolutionstoreal prob-
lems. [talsomeansclearyrelatingtech-
nologytostudents’ visionsandexpand-
ingtheirperceptionsofwhatthefuture
may hold for them. Since work and
careersare asubstantialportionof most
students’ visions, technology educators
mustdiscontinue the view thattechnol-
ogyeducationandcareereducation
are antithetical. Currentleadership
needstoabandonpastfeudswithtradi-
fionalvocationaleducationandcreate
new models for viewing the role of
technologyeducationincareerprepa-
ration.Neithertechnology education
norvocationaleducationbasedonin-
dustrial orinformation-age views will
meettheneedsofstudentsastheyenter
the newknowledge/imaginationage.
Technology educationshouldprovide
basic skillsandunderstandings of tech-
nology, which obviously arerequired
andappliedincareers.

Amajorchallengetothe prospect
thattechnologyeducationwillassume
thismajorroleinthe future education
ofsocietyisthe preparationofteachers.
Teacherswillneedtobe preparedwith
increased understandings of the sci-
encesunderlyingtechnology andwith
the technicalskillsinvolvedinapplying
technology.lffechnologyeducationis
goingfomake aclaimthatitisfunda-



mentalinthe education of students
whowillbe able tounderstand and
apply technologyinimaginative and
innovativeways, teachersmustloeable
tofacilitate studentinnovation.The cur-
rentpractice of diminishing therole of
theteacherbyprovidingmoduleslead-
ing to pre-determinedsolutionsand
suggestingthattheteacheronlyneeds
tobe afacilitator,onlymakesmockery
ofthe true essence of technologicall
literacy, whichsuggests the ability to
apply technologyininnovativewaysto
solve human problems.

There is a major role that society
needstohavefiledregarding the de-
velopmentofatechnologicallyliterate
society.Cantechnology education
delivere
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Ratherthanattendingtotacticalque-
riessuchas “What are the most critical
changesorimprovementsthatmustbe
made?” thismini-reatise addressesan
oftenused,morecomprehensiveframe-
work of higherorderquestions. Leaders
inthe profession, especially those who
are members of the MVTTEC, should
seek answers forand create solutions
thatrelate tothesefourstrategic ques-
tions: (a) Where are we going? (ends
guestion); (b) How arewe goingtoget
there? (meansquestion); (c) How will
weknowthatwehave arived? (valua-
tionquestion); and (d) What are the
optimumsupport systemsthat arere-
quired? (sustenationquestion).These
questionsare ascriticalfortechnology
feacherpreparationcuriculaastheyare
forschool-level, othercollegiate, and
adult-confinuingtechnologyprograms.

Duetoanimposed "“carefully cho-
sen words” restriction, what follows
willnotmeetwiththe approvalofthose
whowishtoreadfullsentencesand/or
contemplatethethrustofproperydrawn
paragraphs.The words and phrases
below are meant simply to provide
flashes oflight, whichmay cause even
greaterthoughts. Considertakingsome
ofthefollowingactionstohelpproduce
aviable programfor21stcenturytech-
nologyeducation.

The Ends Question.Promote tech-
nology as asignificantand growing
domainofknowledge (“knowhow" to
do efficiently) and distinguish this
knowledge fromthe productsandser-
vicessuchknowledge produces. Dif-
ferentiatetechnologyfromlanguageand
mathematics (formalknowledge), the
humanities (prescriptive knowledge),
andthesciences (descriptive knowl-
edge). Exploit the supportiverelation-
shipsbetweenandamongthehumani-
fies, science, mathematics, andtech-
nology.Expounduponthe general, lio-
eraleducationfunctionsoftechnology
aswellas the pre-employmentand
employment education purposes.
Codify adistinctsetof concepts, prin-
ciples,andgeneralizations of technol-
ogy thatmay bereinforced through
doing experiences foreachlevel of
schooling (i.e. primary school, middle
school, highschool, postsecondary
vocational,technical,andengineering
studies, and adultand continuingedu-
cation). Establish *technology” asa
schooling curriculum organizer, with
contentandsubjectmatterdistinctfrom
otherschoolingprograms.

The MeansQuestion.Develop pub-
licsupportfortechnology educationat
alllevels by planning, organizing, and
conftrolling public awareness promo-
fions. Organize student groups (TSA
andTECA, forexample) asintegralex-
tensionsof ourinstruction.Improve ap-
plicationsoftraditionalteachingmeth-
odsoflecture, discussion, demonstra-
fion, discovery and problemsolving
throughexperimentsandprojects.Cre-
ateinstructionalmaterials (comprehen-
sive courses aswellasmodularunits of
study) thatsample, systematically, at
equallevels of generality orspecificity,
the totalmatrix/aray of the technology
knowledge base.Prepare teaching/
learmingunitsforintemet/Web delivery
by personalcomputers (the IACP staff

dreamedaboutsuchdelivery systems,
butthe worldandwewere notready).
Experimentwith “virtualleaming” ap-
proachesand “distancetechnologies.”
Approachcorporate mediagroupsto
placeincyberspace organizedtreat-
mentsoftechnologyeducation.

The Valuation Question. Adopt/
adapt, butmake use of, the Standards
forTechnology Education Programs
coveringthe programelements of phi-
losophy, instructional programes, stu-
dentpopulationsserved,instructional
staff, administration and supervision,
supportsystems,instructionalstrategies,
publicrelations,safety andhealth,and
evaluation.Improvedllapproachesto
assessingleamerachievementintech-
nology. Encourage statewide testing
programs, whichinclude technology as
aprogramarea.Promotetechnologyas
aprogramareawithinavoluntary na-
fionaltesting program. Sample, periodi-
cally, thereactionofschooladministrators
andotherprofessionalcolleaguestoour
effortstodefine, promote,andimproveour
discipline.

The Sustentation Question.Partici-
pateinthe programofwork ofthe ITEA.
Supportthe FoundationforTechnology
Education.Contributetoothernational,
regional, state, andlocalcouncilsand
associations. Interactwithadministra-
torsofschooling atalllevels. Encour-
ageadequatestaffingandfinanciclsup-
portforprogramsupervision.Planand
haveconstructed/remodelediaboratory
facilitiesthat areflexible. Patronize and
encourage new andexistingcommer-
cialorganizations that publishand dis-
fributeinstructionalmaterialsfocused
ontechnology subjectmatter.Support
commercialcompaniesthatsellinno-
vative curiculumandlaboratorymate-
ricls, equipment,anddevices.Continue
foupgradeteachereducationprograms,
using NCATE and ABET standards,
amongotheraccreditingagencies.Sup-
port publicly-funded, experimental
charterschoolsif theyinclude aninno-
vativetechnologyeducationprogram
area.Seekfoencourage/enactlegislafion
atthestateandfederallevelsthatwouldbe
“umbrella”totheconceptoffechnologyin
allofitsschoolingmanifestations.

Postscript.Surely, by now, youhave
recognizedthatthese commentshave
come fromafar, bothindistance and
(lackof)recent professionalexperience.
Butifwhatissuggestedabovesparksan
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ideaortwoincurentleaders’ thoughts,
the professionjust could make some
changesandimprovementsaswemove
towardthenextcentury.

Mark Sanders, Associate Professor
Virginia Polytechnical Institute and

State University
PoliticsasUnusual

Inanerainwhichtechnologyrules,
technology educationoffersoneofthe
most compelling curriculumsin all of
education. Yet, few outside ourfield
seetechnologyeducationasanimpor-
tant—let alone essentia—schoolsub-
ject.Thisis ouridentity crisis; andwhen
the subject turns to this, someonein-
variablysuggestsapublicrelationscam-
paign.The authorhasbeen guilty of
doingsoonmore thanone occasion.
Butthe truthis, we simply donothave
the capitaltomountapublicrelations
campaigncapable of convincingthe
masses to vote “yes” fortechnology
education.Rather,we mustidentify the
relatively few who possessrealinflu-
ence (power) andgaintheirattention
and poaliticalfavor.lftechnology edu-
cationistoreadlizeitspotentialinthe
21stcentury, we simply mustbecome
aggressively and outwardly political.
Verylittle ofrealsignificance willhap-
peninourfield unfilwere-direct our
energiesandresourcestowardthistask.

As we go about this business, we
shouldbe awarethatscienceeducation
isworkingtoincorporate technological
education, asweknowit,info the sci-
encecuniculum.ContentStandard Eof
the NationalScience Education Stan-
dardspromotestechnologyeducation
objectivesandactivitiesforthescience
classroom (NationalResearch Councill,
1996;Sanders, 1996).Suchmajorcom-
petitionsasthe NSTA/DuracellSchol-
arship Competition, the NSTA/Toshiba
ExploraVision Awards, and the Crafts-
man/NSTA Young Inventors Awards
Program utilize millions of dollars of
corporatesupporttopromotehands-on
technologyasscience (Sanders, 1997).
We shouldbe aware thattomorrow's
technologyteacherismorelikelytobe
certifiedinscience thanintechnology
education.Keepingthatinperspective
may allow ustolbe more effectiveinour
struggle fortechnologicalliteracy for
allAmericans.

Wehave made somestridesinvari-
ous politicalarenasover the past five
years.Theauthorrecentlysurveyedstate
supervisorsoftechnologyeducationto
assess the extent of political activity
takingplace (Sanders, 1998).Fifteen of
the22statesresponding describedpo-
liticalactivitiesunderway. Massachu-
settsandTexas have hiredlobbyists.
Florida hasreceived more than $55
million from the statelegislature over
the pastfive yearstofundtechnology
educationinitiatives. Connecticut, Mas-
sachusetts, Minnesota, and Virginia
haveworkeddirectly withstatelegisla-
torsto promote theinclusion oftech-
nology educationineducationalre-
formlegislation. ConnecticutandNew
York are formulating newsstrategic alli-
anceswiththecorporatesectorandthe
engineeringcommunity.New Jerseyis
working with the Chamberof Com-
merce toinfluence state-level policy.
Virginiahas successfully lobbied for
high school science credit for such
coursesas Principles of Technology.

The ITEA has also stepped up its
effortsinthisregard, havingidentified
80 different associations withwhom
the Associationinteractsduringtheyear.
The "*majorplayers” withwhom they
interactregularlyinclude NSTA,NASA,
NCTM, NRC, NAE, NAS, NSF, NASSP,
andNAESP (K.Starkweather, personal
communication, August 11,1998). And
of course, the Technology for Al Ameri-
cansProjectisthemostcomprehensive
political activity in our field to date,
havingbeguntocommandtheattention
ofmanydifferentinfluential parties.

These effortsare agoodbeginning,
butwe must, asaprofession, embrace
the notionthateducationalchangeis
the directresultof poliicalaction.Lack-
ing theresourcestosway the masses,
we mustfocusinstead ontwokey po-
liticalconstituencies: corporate execu-
fivesandstate politicians. We should
woocornporafeexecutivesbecausethey
provide the clouttoinfluence the poli-
ficians. Andwe mustlobby our polifi-
ciansbecausestatelegislationfocused
oneducationalreformis currently mo-
fivatingchangeineducationallacross
America.Butevenwhenwe cannot
mustercorporate clout, weshouldcarry
ourtunetoourpoliticians. Because,
afterall, “technologicalliteracyforall”
isamessage most Americansnotonly
wanttohear, butfacilitate.
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The most criticalchanges that must
be madefortechnology educationto
becomeanintegralcomponentofstra-
tegicimportanceinthe totaleduca-
fionalenterpriserelate toimage and
teachermainstreaming. Ourimageis
notclear, neithertoourselvesnortoour
profession.Indiscussionslastyearwith
representatives of TEAand TfAAP, it
becameclearthatwe chosethewrong
name afewyears ago. Why are we
alwaystrying to clarify the difference
betweentechnologyeducationandedu-
cationaltechnology?Perhapsourname
shouldbe technologystudies, parallel-
ingsocialstudies. (Everyoneknowswhat
that means.) Then we could further
clarify ourcontextand contentunder
thatumbrella. Of course there would
bemuchdiscussionaboutthesenames.
Woulditbe physical,information,and
bio-relatedtechnology? Orperhaps,
chemicalandbiologicaltechnology?
Regardlessof the finaloutcome, Ibe-
lieve thatprogressmustbemadeonthe
clarification of theimage of ourfield of
studly.

Ofgreaterconcemisthe subjectof
teachermainstreaming. We mustin-
formourteachersof theirplaceinthe
emergingresearchonthebrain-based
approachtoleamingandteachingand
the delineatfionofmultipleinteligences.
Many ofuscanrelate to the difficulties
thatwe experienced aslearnersina
mathematical/analyticalandverbal
educationalsetting.However, when
giventhe opportunitytoleaminaspa-



fial, tactile, musical, kinesthetic, inter-
personadl, orinfrapersonalsetting, we
excelled.Finally, we are supported by
researchrelatingtodominantandmulti-
intelligence modes. We mustunder-
standthisresearchbecauseitrelatesto
ourlearningandteachingstylesinas
significant afashion as Deweyismsup-
portedourphilosophy of education.
Asthe educationalenterprise be-
comesdissatisfiedwith thelimitedrole
thattechnologyisplayinginteaching/
leaming, we mustbe preparedtodem-
onstrate how technology cantouch
everysense, everyinteligence,andev-
eryrealopportunitytoallowlearersto
useresources, systems, andprocesses
tounderstandthe naturalandhuman-
madeenvironment.

MichaelScott, Associate Professor

TechnologyEducation
The Ohio State University

Education: A Good BeatButStill
Hard ToDanceTo

In a chapterin the Symposium |i
monograph, Bjorkquist and Swanson
(1981) used atitle similarto the above
fodescribe the conceptoftechnology
educationthatthenwasbeingpromoted
by memlbers of ourprofessioninatrans-
formationfrom the use of the termin-
dustrial arts. While their paper was
infendedto provoke thought, itisin-
triguing thatthe questionsthey posed
then arejust asrelevanttoday. After
nearly 20years (andthe development
ofaconceptualframework,rationale,
andstructure), why are we stillgrap-
plingwiththe conceptoftechnology
education?

Those whotake adefensive posture
claimthatthe problemisnotwithtech-
nology educationbutwiththose who
perceive technology educationasbe-
ingsomethinglesserthanrealformal
education.They claimthatwe suffer
fromtheRodneyDangerfield “IDon’t
GetNoRespect” syndrome.

Whatistechnologyeducationg How
mustitlookin the next century2 Our
literatureisreplete with examples of
fechnologyeducationbeing “allthings
toallpeople.” There are those, forex-
ample, who claim thatthe hallmark of
technology educationisproblemsolv-
ing. While problem solvingis a desir-
ableoutcome ofanygoodtechnology

educationactivity,itisnomore unique
totechnology educationthanitisto
math, science, orany otherdiscipline.
Othersfocusupontheintegration pos-
sibiliiesfortechnology education.They
claimthattheintegrationoftechnology
educationwithsubjectssuchasmath-
ematics,science, and/orsocialstudies
educationisaprescriptionforsurvival
inthe nextcentury andbeyond. While
severalrecently developedeffortsare
showingpositiveresults of theintegra-
fionwithmathematics, science, and
technologyeducation, toooftensuch
confederationsresultinbig “M,” big
“S,"andlittle “t.”

Further, alltoooftentodaywhenone
mentionsthe termtechnologyeduca-
tfionineducationadlinstitutions, the pulb-
lic assumes that we are referring to
instructional oreducationaltechnol-
ogy. Clearly, we sufferfrom aserious
identity crisis from the perspective of
those outside our profession. In the
1960s, 1970s, and 1980s many of us
ran from any thought of being associ-
atedwithvocationaleducation. While
history makes such phobias clearand
sometimesjustified, coulditbe thatwe
haveruntoofarandtoofaste Suchother
nonvocationalschool disciplines as
mathematics, science, andsocial sci-
enceshavefoundnewconnectionswith
school-to-workinitiativesthat are con-
fributingtoamore vitaland competi-
five workforce. By andlarge, technol-
ogyeducationhasbeenasmallplayerin
thisgame andhassuffered greatiyforit.

Insummary, technology education
professionalsneedto quittryingtobe
allthingsto allpeople.Thefield should
establishaclearandunique vision.But,
more important, we needto clearly
communicatewhowe aretothoseout-
side of the professionintermsthat they
understand.Technologyeducationcan
andshould be avitalpart of educa-
fionalenterprise forthe next century.

KendallN. Starkweather,
Executive Director

InternationalTechnology Education
Association

TeacherShortage. One of the most
immediate problemsfacing ourprofes-
sionisteachershortage. Thisis aprob-
lem not onlyin our field, but in most
areasofeducation.Technologyeduca-
torsknow of the problem and what

causedit. They are now working on
solutions for the problem of filling
13,000vacanciesbytheyear2001.Itis
difficulttogeteveryoneinourfieldto
understandthatthe criticalshortage of
teachers is a problem for all of us.
Classroomteachersoftenthinkthatthe
problem foruniversities and many uni-
versity personnel are not willing put
forth the effort required to recruit a
sufficientnumberofprospective teach-
ers.There are many otherperspectives
on thisissue. The bottom line is that
recruitment of prospective technology
educationteachersiseveryone'sprob-
lem. Itis aproblem thatrequires con-
siderable attentionbyeducatorsatall
levels. The challenge will be to get
enoughquadlifiedtechnologyteachers
inthe workforce to continue tomove
the profession forward and thus avoid
havingprogramseitherclosedorstaffed
byunquadlifiedteachers.

Professional Development. The pro-
fessionisstruggling to provide strong
leadership across the country. Gone
are many university programs of the
1960s that gave teachers a variety of
avenuestosatisfyingcareersinthe pro-
fession. Gone also are many of the
strong philosophicalleaders oradvo-
cateswhoindayspast placed their
brandsondevelopmentsinthefield.

Avariety of programsneedstobe
promotedbyuniversitytechnologyedu-
catorswhogivedirectiontoinnovative
developments. Currently, ITEA s pur-
suingmany professionalavenuestogive
drectionandaddstrengthtothe profes-
sion.However, forthe professiontobe
strong, universitiesthroughoutthe coun-
fry should be taking the leadershipin
professionaldevelopmentbypromoting
ideas,research,methodologies,andpro-
grams thatwillguide teachersin their
pursuit of excellenceinthe profession.

Standardsimplementation. The lTEA
hasledanationwide efforttocreate a
rationale andstructure forthe study of
technology followedby contentstan-
dardsforthe field. Thatwilllbe just the
beginning of the work.The profession
mustnowwork onthetechnology pro-
gramsand courses that will properly
teachtheidentified contentof what
studentsshouldknowandbe abletodo
asitpertainstotechnologicalstudies.
Manymodelprogramsneedtobefor-
mulated andtried.Researchneedsto
be advancedthatwilltellustheworth
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ofourfieldtothe overalleducation of
studentsinourcountry.

Everytechnologyeducatormustoe-
comeadeveloperofcontentandideas
thatwillfurtherthe goals of the field at
boththeelementaryandsecondarylev-
els. Criticalsegments of our profession
arestartingtofallinto place: (a) ratio-
nale andstructure forthe study oftech-
nology and (b) rigorousstandards.The
worth of our profession in the years
aheadwillbe tied tohow wellwe will
be abletoimplementandmeasure our
SUCCESSES.

Learning Strategies. The way that
technology deliversinformationtothe
classroomhaschangedthewayre-
searchwillbe conductedbystudents.
Strongtechnology educatorsareusing
thenternetintheirinstructionin order
toobtainandapply thelatestinforma-
tionavailable.Teacherswilhavetobe
skiledin designingmeaningfulinstruc-
tionthatutilizes the latestresourcesin
learning how tolearnwith on-sitein-
struction. The skilled teacher of the
future willhaveready accesstofacts
andinformationthatwasneverbefore
available.Technology educatorsmust
beleadersinthe use of educational
technologyandmakefullandeffective
use of the electronicworldtostay on
top oftechnological developments.
Theymustbecomeexpertsinteaching
withtechnologyaswelasteachingabout
fechnadlogy.

Program Positioning. Technology
educationwilnotapproachitspoten-
fialuntilitis considered anindispens-
able core subject within the school
curriculum. Ifthe tradition ofkeeping
technologyeducationunderthevocao-
tionalumbrellaasaskillscareerareais
continued,itsacceptanceasalegitimate
coresubjectwilalwaysbe suspect by
felloweducators.

Traditionally, ourfieldhasnothada
rationale andstructure forthe study of
technology asacontentarea.Wehave
consideredourselvesacareerexplor-
atorytechnicalskills activity. We must
move beyondthatmentalityandem-
brace ourowncontentandmethodol-
ogy thatisevolving. We must position
oursubjectareaforits maximumim-
pactoneducation. Forsome, thisis
bold thinking! For others, itis simply
the way thatthe educational system
should have been set up in the first

place.

SamStern
ProfessorofTechnology Education

Oregon State University

The most criticalchanges that must
be made toimprove the standing of
technology educationare those that
willclarify andstrengthencomparative
advantage. Asasubject area, technol-
ogyeducationispartof acompetitive
marketplace.lnaveryrealsense, tech-
nology educationcompeteswithother
subjectsforclasstime, space andmate-
rials, teachers, and, mostimportant,
students (andtheirattention). Asthe
educationalmarketplacehasopened
up, therelative position of technology
educationhasworsened. Whenadmin-
istrators, students, and prospective
teachersfindtheyhave achoice, they
rarely choose technology education.

Considerthechangesbeingmadein
my state of Oregon. Like many other
states, Oregonhasundertakenanum-
berof ambitiousinitiativesintendedto
improve schools. One of theseinitia-
fiveshasbeenthedevelopmentofstan-
dardsforallsubjects,includingtech-
nology.Toearnwhatiscalleda*Cer-
fificate of Mastery,” future Oregonhigh
schoolstudentswillneedto demon-
strate mastery of these curriculargoals
forthe areaoftechnology: (a) under-
standthenature andevolutionoftech-
nology; (b) understandthattechnology
canbeusedtosolveproblemsandmeet
needs; (c) assesstheimpactsandconse-
quencesoftechnology; (d) understand
therelationshipsbetweentechnology
andotherdisciplines; (€) use avariety of
technologicalsystems; (f) demonstrate
how technologicalsystems are oper-
afedandconfrolled;and(g) adapttech-
nologicalconceptsandprocessesto
biological,informational, andphysical
systems toformtechnologiesandsolve
practicalproblems.

These areindeedworthy goals.But,
look atthem from the standpoint of
comparative advantage.Most, ifnotall
ofthem, couldbe accomplishedinother
subjectareas.Studentsinsocialstudies
classes canlearnmuch aboutthe no-
ture and evolution of technology or
assessimpactsandconsequences.I'm
confident thatstudentsin all classes
willlearnto use technologicalsystems
(primarily computers) forawide variety
of different activities. Music students

may very wellbeinvolvedin demon-
strations of how technologicalsystems
are operatedandcontrolled. And, it’s
notmuch of astretchtoimagine sci-
encestudentsstudyinghowto adapt
technology conceptsandprocessesto
biological,informational, andphysical
systemstosolve practical problems.

Technology educationhasbutone
distinctareaofcomparafiveadvantage,
anditisnotatallclearinthe abovelist.
Technologyeducation’scomparative
advantageliesin providingalearning
environment (instructionandfacilities)
thatmakesit possible forstudents to
createwithtechnology—tomakethings.
Thedangerisnotthattechnology edu-
cationwillgoaway.Therealdangeris
that students will no longer have a
placetobe creative withtechnology—
aplacetousetechnologytomakewhat
canbeimagined.

LeonardF. Sterry, Professor,
GraduateProgram
DirectorforTechnology andfor

Ph.D.PrograminTechnology
Education
University of Wisconsin-Stout

Viable Mission

[thasbeenstatedoverandoverin
our literature that we are livingin a
world thatisinfluencedheavilybya
phenomenon called technology. Itis
alsosaidthatthe pace oftechnological
developmentwillcontinuetoacceler-
ateandthatthiswilltouchthelives of
everyone.Therefore, itisargued that
everyone mustunderstand thisphe-
nomenonifwe are goingtofunctionas
participating citizens of atechnologi-
cally driven globalcommunity.

Allofthissoundslogical, butwhatis
technology andwhatis ourmission@
Technologyisthe meansbywhichwe
extend capability. Our mission is to
develop atechnologically literate citi-
zenry: provide persons of allages op-
portunitiesto assessinterests, abilities,
andopportunities; provide fransitioning
opportunities thatwillenable persons
tomovesuccessfully betweenlevelsof
educationandbetweeneducationand
workwhile continually enhancing the
quality oflife; andfinally, provide an
adequatebaseforcontinuedlifelong
leaming.

Available to Everyone. Nothingre-



ally new so farl However, the chal-
lengerestsinhow we attempt to fulffill
this mission. First, we mustunderstand
thattechnology educationisforevery-
one. This includes all students at all
levels of education, persons in the
workforce, andcitizensingeneral.Too
oftenweregardtechnologyeducation
asbeingjustakK-12schoolsubject. And
whileitisanelementary/secondary
schoolsubject, theK-12system of edu-
cationmustprovide adevelopmentally
appropriatesetofexperiencesthatcon-
siderallstudentsregardlessofage, gen-
der, ability, learning style, interest, or
choice of postsecondary pursuit. More
specifically, thismeans programs must
affractthefemale population,challenge
the college bound, anddomorethan
justkeep disinterested kids busy and
out of the principal’s office. Technol-
ogy is not just a male thing. It is ex-
fremely sophisticated and, therefore,
potentiallychallengingtoeventhemost
academically able. Andasforkeeping
kids busy, we can do even more by
providingrediisticexperiencesthathelp
todevelopskillsforapplicationoutside
ofschool.Inaddition, the study oftech-
nologyisequally appropriate forcol-
lege anduniversity students and per-
sonsinthe workforce.Postsecondary
studentsneedtostudytechnologyasa
part of theirgeneraleducationtobe
broadly educated. Workersneeditto
betterunderstand theirorganizations
andtoidentifycareerandfrainingpath-
waysthatleadtoadvancementsand
careermobility.

MustHave aBody of Knowledge.
Althoughitisanevolvingfield of study,
technologyeducationneedstoestab-
lishascholary body ofknowledge that
depictstechnology.Inthe past, these
efforfshave sometimesbeenemotion-
ally charged andpolitical. Emotionalin
asense thatthosewilingtotaketimeto
provideleadership offendetermined
the direction of the field. And I might
add, thiswas positivein that atleast
someone friedtomove the profession
forward andinfonew andexciting pos-
sibilities. Asforbeing political, the ques-
tionwastoo often asked, Whatwillthe
field accepteratherthan Whatisthe
rightstufftoteach ourchildrentobest
positionthemforlifeinthe 21stcentury2

Technology is technology. It has
common characteristics that are uni-
versal; andwe, the profession, must

determine those attributesand design
programs of study to delivertheright
content. While consensusisimportant,
scholarshipisessential. Standards are
curentlybeingdevelopedbyindividual
states, atthenationallevel,andincoun-
fries outside the United States.lhave
highhopeforthe standardsandthisrare
opportunitytomake asignificantcon-
fributiontofinding theright contentfor
thestudy oftechnology.

MustBe Positioned. Much ofwhatl
havejustsaidhasbeensaidbefore.The
challengerestswithdoingit. Although
someimprovementshavebeenmade,
they arespotty. Considerable program
differencescanlbefoundfromone dis-
ficttoanotherandbetweenstates. Asa
result, we demonstrate differentand
inconsistentexamples of technology
education.ltisnowonderthatwe are
oftenmisunderstood. We send mixed
messagestoourconstituencies. We of-
tenwrite andspeakonething,butdem-
onstrate something thatis quite differ-
ent. Weneedtokeepwiitingandspeak-
ing theright stuff, butmoreimportant,
we need to demonstrate itin class-
roomsandlaboratoriestoparents,coun-
selors, administrators, colleagues, leg-
islators, highereducation, andbusiness
andindustry.

Earlier | said we need to identify
contentthatisrepresentative of tech-
nology, andwe must. As aprofession,
weadvocateworkingmore closelywith
mathematicsandscience.However, if
thisis frue, then we also must position
ourselvesmore like mathematicsand
science.Thesefieldsof study are delin-
eatedby professionalcommunitiesand
influenced less by the interest of a
teacher, principal, orlocalboard of
education. Yet, we are willing to let
everyschooldetermineitsowntech-
nology curriculum. While, in part, this
isgood, forthe most partitisnotgood
becauseitleadstothisappearance of
disarray. Forpurposes of study, tech-
nologyis anything anyone wantsitto
be.We mustovercome thistendency.
Technologyissomethingthatcanbe
structuredforstudy.lfwewanttobea
viable part of every school’s curricu-
lum,we have gotto clearly demon-
strateitinevery classroomandlabora-
fory. Actionin the classroom speaks
more loudly than our articles, curricu-
lumguides,andspeeches,asimportant
astheyare.

Jerry Streichler
Trustee Professorand Dean Emeritus
CollegeofTechnology

Bowling Green State University
Executive Director, Epsilon PiTau

Perhaps when recognition is
achieved asamost wise elder of the
profession,one cangamble.Indeed,
RayKameshastakenagamble by pro-
viding an opportunity foragroup of us
topontificate.Buthe didputaleash
(Shouldlsay muzzle2) onus by allotting
very little spaceinwhichtomake our
statements.Solhave triedtomeethis
challenge byfirstraisingone cautionor
concem,undertheheadingofParancia
(2),thatmayberelatedtowhatmustioe
done. | follow this with a comment
underThe Nobel PrizeinTechnology:
Delusion of Grandeur (2).Itisavision
thatposesthe challenge ofwhatwe
oughttostrive torealizein ordertobe
atrulyintegraland effective compo-
nentofthe totaleducationalenterprise.

Paranoia (2). ltwould be difficultto
faultthe IntemationalTechnology Edu-
cation Association (ITEA) strategy and
itsaccomplishmentsinthe pastseveral
years.Infact, onre-reading Karnes’
1960statement “Improve orPerish,” it
seemsthatwe are only nowrealizing
his prescient comments through the
ITEA work. But even Karnes may not
have foreseen the links with NASA,
NSF, andthe engineering community
thathavebeenachievedalongwiththe
formationofthejust-announcedCenter
to AdvanceTeachingofTechnology &
Science (TfAAP, 1998).The former or-
ganizationsareinvolved with ITEA's
Technology for Al Americans Project.
Thenewcenterdoeshave "science”in
its title, and while its purpose is to
“...ensure the education oftechnologi-
callyliterate citizens,” thereisnomen-
fionofanendeavortohelpeducate
citizenstobescientificallyliterate. Hse-
whereinthe description, referenceis
madetoaninterestto “enhancethe
teachingoftechnology andsciencein
schoolclassrooms, " butmyreading of
the statementleavesme withtheim-
pression that the focus of CATTSIis to
promotetechnologicalliteracy.

Roomdoesnotpermitacomplete
presentation and analysis of matters,
events,anddevelopmentsthataresome-
whatconnectedwiththe preceding.
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But a provocative list includes:
1) funded projectsforcurriculumde-
velopmentinmathematics,science,and
technology;?2) the Science, Technol-
ogy, andSociety movement; 3) Tech
prep; and4) the highschoolprogram
Engineering Principles. Alsorelated are
NationalScience Foundationpolicies
andactionssuchas: (a) the use of the
termadvancedtfechnologicaleduca-
tion by some NSF directorates o de-
scribe whathasbeenwidelyknownas
technicalworkforce preparationoffer-
ings atthe community andtechnical
collegelevel,and (b) theuse, invirtu-
ally allNSF presentations and publicity
materials, of the term scientific and
fechnologicalliferacywheresomeyears
agothewordtechnologywasrarely, if
ever, linked orincluded asthey cur-
rently are doing.

Does thismean thatwe have ar-
rived? Orcoulditmeanthatwehave
taught ourlessonssowellthat those
withgreaterinfluence andwhoarein
the established disciplines and corri-
dorsofpowercanrunwiththewonder-
fuldoctrinesthatourprofessionhadfor
solongturmedintopractice2 Thewon-
dersaccomplished by ITEA notwith-
standing, andthe extraordinary suc-
cessesofrecentyearsnotdiminished,
we oughtto carefully take the fimeto
envisionthe scenarios thatmay unfold
whichmay eitherresultin the profes-
sionbeing truly established and ac-
ceptedorseeothersdeliveringourcare-
fully honed and visionary practicesin
theschools.

The Nobel Prize in Technology: De-
lusionof Grandeur(2). Letmerevealmy
position right off. It is that if we are
talking about aprofession thatwillbe
able toholditsownamongthe estab-
lisheddisciplines, thenweneedtoreal-
ize thatthe accomplishments of the
[TEAhave onlytodowithwhatisapart
ofthe professionthatoughttobe con-
ceivedandbuilt.Shouldwesucceedin
doingthat,thenonedaythatprofession
willproduce apersonwhowillwinthe
Nobel Prize in Technology that the
Swedish Academywillestablish.Inher
orhisacceptancespeechinSweden,
the winnerwilllook back atwhatcon-
tributedtobecomingthe personwho
could win the prize and would talk
about: (a)becomingexcitedduringthe
earlyyearsofschoolingabouttechnol-
ogy asahumanendeavorthatholds

greatpromise, challenge, andsome-
fimesthreattothe world’sinhabitants;
(b)technologyleamingexperiencesthat
expandedcreative-thinkingand prolb-
lem-solving abilities and that provided
afirmfoundationtobecome aninde-
pendent learner which served well
throughoutlife andcareer; (c) teachers
oftechnology atalllevels, whowhile
theyhadahighdegree ofknowledge of
technology subjectmatteraswellas
mastery oflearning andinstruction,
functioned astotally effective facilita-
forsandthusconfributedtothestudent
becominganeffectiveindependentand
lifelonglearner; (d) arecognizedtech-
nology sequenceinthe schoolsthat
branchedoffinfoworkforceandcareer
preparationofferingsatappropriatelev-
elsandtheunderstanding respect,com-
munications,and mutualsupport that
existedbetweenandamongteachers,
faculty, andadministrators of allthese
programsthatwasclearly projectedto
students, parents,andthe citizensofthe
widercommunity; (€) the extraordinary
teaching andresearch and conftribu-
fions of university technology faculty
thatembraced the general conse-
guencesoftechnologyinsociety, the
societyofthefuture asaffectedbytech-
nology, andspecific areasof concern
thatdrewuponthespecialized compo-
nentfsoftechnologysuchasengineer-
ing, industrialtechnology, design, bio-
fechnology, fechnologyassessment,and
teachingandlearningintechnology
with allinvolved enjoying asense of
equality, mutualrespect, andsupport;
(f) thefascinationthatthoseinvolvedin
preparingtechnologyteachersforthe
publicschools, unlike the caseinother
disciplineswhere teacherpreparation
faculty only possessed ashallow prepa-
rationintheirsubject matterdiscipline
thattheytaught,were capable produc-
five scholars, not only of the art and
science ofteachingandlearning, but
capable,intheirownright,inengaging
inhighly complextechnologyresearch
requiring sophisticatedknowledge of
the science, mathematics, andengi-
neeringrelevanttothe project; (g) the
enormously effective work of the um-
brellaorganization, The Internationall
Association forthe Advancement of
Technology, towhich organizations
such as ITEA, NAIT, NASTS, ASEE,
ATEA, divisions of AVA, and counter-
partsinother countriesbelong, and

whichis credited with exerting signifi-
cant influence in establishing and
strengtheningtechnology asanaca-
demicfieldanditsacceptanceinsoci-
ety;and (h) howbydroppingthe con-
fusing termtechnology educationin
favorofsimply using fechnology, the
leaders contributed significantly to
founding the professionthatincludes
elementsthatare describedinthe pre-
cedingéitemsandwhichcharacterize
the profession that produced the
speaker, the winner of the Nobel Prize
inTechnology.
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It'sthe Theory, Stupid

Inarecentpresidentialelectionwe
heard therefrain—"It'sthe economy,
stupid!” Beyondtheknee-jerkreaction
totheuse ofthewordstupid, the motto
wasabluntmessage asto theimpor-
tance oftheeconomyversusthesmaller
issuesbeing debated.ltserved asa
splash of cold waterin the faces of
everybody.The following comments
areintendedtohavethesameeffecton
ourtopic.

The thesishereisthattechnology
educationmustmakesignificantschol-
ary advancesinestablishing the theo-
reticalanddisciplinary foundation of
technologyinorderforittorealizeits
potential. Withoutasoundtechnology
theory and disciplinary focus that is
recognized by thoseinandoutofthe
profession, technology educationwill
notbe takenseriously by society orby
the educationalenterprisesitsupports.

A theory simply explains what a
phenomenon is and how it works
(Torraco, 1997, p.115), while “adisci-
plineis abody of knowledge withits
own organizing concepts, codified
knowledge, epistemologicalapproach,
undergirding theories, particularmeth-
odologies, and technical jargon”



(Passmore, 1997,p.201).Theideais
widely held thattechnologyisadisci-
pline thatdrawsuponmany theories.
Thisoverly generousideahasservedas
fools’ gold to the profession. In the
aftempt to be inclusive of so many
theories—stakingitsclaimsobroadly—
ithascomeupwithnotheory.

Modelsoffechnologyeducationhave
beendevelopedand disseminated
throughbooks, seminars, and consult-
ing projects that arelittle more than
diagramsbased onthe author'smost
recent consulting orcuriculumdevel-
opmentexperience. Armedwithatech-
nology conceptdiagramandadescrip-
fionofitscomponents, technology edu-
cationprofessionalsmarchintotheedu-
cationalarenahopingtoaffectchange.
While thetechnologyeducationmodel
may be powerful enough to guide
change in that situation—primarily
throughthe persistence oftheleader—
it is most likely too superficial to ex-
plainthe complexdynamics of tech-
nologyitselforbe broadly accepted.

Youcanhaveamodelandnotheary,
youcanhave atheorywithnomodel,
andyoucanhave atheory accompa-
niedbyasupportingmodel.Thiscanbe
saidoffechnology andtechnologyedu-
cation.Furthermore, espousedtheories
arenottheories.Espousedtheoriesare
mostly narrative versionsof modelsand
donotpassthescholar'stestofwhata
theory ordisciplineis. Theory-building
researchishardworkandneedstolbedone.

Inshort, amodelderived fromlogic
isnosubstitute forsound theorybased
ontheory-buildingresearchthatestab-
lishesthe discipline of technology. Full
andresearch-basedmodelsoftechnol
ogytheorycanguideimprovementef-
fortsthroughvalidatedrelationshipsand
the ability to test those relationships.
Once established, the work of bound-
ingtechnology educationwillberela-
fivelyeasy.

TimL. Wentling Grayce Wicalll
GauthierProfessorof Education

&Head, HumanResource
EducationDepartment University
oflllinois at Urbana-Champaign

Thechallenge thatemergesfromthe
questionposedbymycolleagueM.Ray
Karnesisnotaminorone.Weareina
constantstate ofchange, andasthey
say,ifyouarenotchanging, everyoneis

passingyouby.Technology education
isnotexemptfromthisphenomenon.

The argumentsfortechnology edu-
cationare obvioustoallofuswhoare
connectedtothe profession.The ones
thatstandthe highestinmy estimation
arerelatedtoorientationtoatechno-
logicalsociety, learning problem-solv-
ingskills, learning teamwork and other
work-related skills, andlearning the
nature oftechnologicalchange (ifnot
changeingeneral). We allknow how
fasttechnologyisemergingandchang-
ing.New microchipsevery 12weeks,
newandimproved (andcheaper) com-
putersevery three months, andsoon.
Theschoolisaplacewhere our citizens
ofthefuturelearhowtodealwithnew
technology andhowtoembracethe
technologyfortheirbenefit.However,
stillhaving young children, | see stu-
dentsdoingthe samethingstheyhave
awaysdone:reading, listeningtolroad-
castsfromteachers, doingworksheets
andwirittenassignments, andthe other
normal thingskids have done forthe
lastcentury.

The computer, they have said, will
changetheway ourchildrenwilllearn.
But, since the development ofthe per-
sonal computer in 1981, little has
changedinthe waystudentslearn.
Matteroffact, mostcontemporary ad-
vancesinleamingstrategies (emerging
from the work of cognitive scientists)
arerelatedtoteacherledstrategiesin
the classroom. Interestingly, many of
these “new''strategieshavebeeninuse
bytechnologyeducatorsfordecades.

If Tapscottisrightinhisprognosisin
hisbook Growing Up Digital, the cur-
rentandfuture generationwillbe very
differentintheway they play, socialize,
leamn, andwork.Technology educators
can be leaders in this evolution by
providing guidance to children and
adultsinleamingadaptivestrategiesfor
thisnew era.Forthistohappen, | be-
lieve technology education mustbe-
comeanintegralpartofthe curiculum.
Recentconceptsofstrandingcontent
maybeonewave. Anothermightbethe
arteducationmodelwhereartteachers
move around school buildings from
classroomtoclassroom. ltmightbe that
thereisnosuchthing asatechnology
teacher.Maybe dllfeachersneedto
feachtechnology.

The problem, of course, withsome
ofthesenotionsisthatwe maybe afraid

foleadsuchachargebecausewemay
endourdiscipline aswe knowit. We
might lose our identity, have no
proteges,gooutofstyle.Ourchallenge
istothink “outside the box” andtothink
aboutwhatthe nextgenerationneeds
andhowtheirneedsmightibe metwhile
setting aside ourselfishinterests. When
wecandothat,wecanleadtechnology
educationintothe 21stcentury.

Brendal.Wey

DepartmentofTechnology
AppalachianState University

Technology educationisaholistic
bodyofknowedge andexperiences,
andtouchesevery aspect oftheindi-
vidualandoursociety. Understanding
andapplyingtechnological principles
is intrinsic to our future success as a
countfryinadynamicworldeconomy.
Butacheivingthisiscomplexandever
changingandhospresentedaconstant
challengeforthetechnologyeducation
teacherandeducator. Asthe knowl-
edge base changes, we must also
change,andchangeisnotalwayseasy.
The professionis confrontedwithmany
questions: Whatshouldweteach? What
isourcommonbodyofknowledge that
defines ourdisciplinee What are the
besttechniquesfordelivering theinfor-
mation? Howcanwecommunicate, to
thoseinsideandoutside ourprofession, the
importanceofthisknowledgeasanessen-
fialelementofbasiceducationforallstu-
dentseHowcanwedevelopavisionthat
willcamyusintothe21stcentury?

Thisweekwe had the pleasure of
having JamesBurke asaguestlecturer
onourcampus. His presentationwas
advertisedasbeingabouthowsociety
should prepare for a future with the
Internet. Butthe actual presentation
topic, theInteret, only briefly surfaced
acouple of times. Theimportance of
innovative thought, nonlinearthinking,
waswhathe talked about. Burke pre-
sentedaweb of seemingly unrelated
arfifactconnectionsthatreflectedthe
importance andredlity oftechnology:a
clearvisionfortechnology.

Asaprofessionwe maylearnsome-
thingfromthe connectionsthat James
Burke hasmade forsociety andtech-
nology. Weneedtolinkthese connec-
fionsinthe web of newtechnologyto
be createdandusedinthe future. As
technology teachersweneedtopro-
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vide the foundation forinnovative
thoughtandanunderstanding oftech-
nologicalprocessesand theirimpact
onsociety. Technology is a body of
knowledge essentialto oursuccessin
the next century.Unless our profession
cancometoaclearunderstanding of
ourvisionandfuture goals,howcanwe
clearly communicate andshare ourvi-
sionwithothers?

Tom Wright, George &
Frances Ball Distinguished Professor

ofIndustry & Technology
BallState University

Defining Technology: A
Prerequisiteto Acceptance

The first and most critical step in
becomingaccepted as acoresubject
istodevelop aclearvision ofwhowe
are,whowe arenot,andwhatwe are
about.Thisinvolvesembracingtheidea
that technology is a discipline of
knowledge. It meets the criteria
presented by KingandBrownellintheir
book, The Curriculum and the
Disciplinesof Knowledge.Technology
isacommunity of scholarswhoshare a
domain ofinquiry ordiscourse anda
concemnforefficientandappropriate
actionusingtoolsandmaterialstocreate
human-made systemsandstructures.
Technologyisaninstructive community
thatincludesinformation thatis useful
topeople.lthasatradition: ahistory of
events, discoveries, and personalities.
Technologyhasitsownmode ofinquiry:
acreative processtogainnewinsight
thatwe callinventionandinnovation. It
has its own language: a unique
vocabularyandwayofcommunicating
ideas (engineering and architectural
drawing).Technologyhasitsowndomain:
abodyofaccumulatedknowledgecaloout
practice with tools, materials, and
engineeredsystems. Andtechnologyisan
expressionofhumanimagination;itisnot
discoveredbutitiscreated.

KarenZuga, Associate Professor of

TechnologyEducation
The Ohio State University

It has been almost 40 yearssince
RayKarneschallenged the profession
toimprove orperish, and technology
education and educatorscontinueon
a downward slide to oblivionin the

United States. We havereorganized
ourdeck chairs as curriculum atleast
onceandweareembarkingonanother
attempttodosothroughthenewstan-
dards, and the shipisstillsinking. While
many of ourinternationalcounterparts
are experiencing eithernew orresur-
gentinterestand growthintechnology
education,technologyeducationefforts
in all types of schools in the United
Statescontinue todecline.How could
thisbehappeningtosuchanimportant
ideq, teachingabouttechnologyinan
increasinglytechnologicalword?idon't
believeitistheidea, | believeitisus,
collectively,because westillview the
problem myopically. We continue to
lookinwardly, atourselves, wondering
what is wrong, if we aren’t dressed
appropriatelyfordinneratthe captain’s
table, and what we need to do for
ourselvesinordertosecure ourfuture.
We arenottaking astandonthe con-
cermsandissuesfacingallstudentsand
educators;instead, westandinthelback-
groundworryingabout ourselves.
Afteralltheseyears, we haveyetto
demonsiratetothe average citizenand
fotheeducationalcommunitythattech-
nology educationis of value in the
generalefforttoeducateallchildren.In
thiscountry, educationalvalueforallis
stil placeduponthe academics, while
experientialeducation, suchastech-
nology education,is viewed as “frills.”
Thebattletosecure aplacefortechnol-
ogy educationisthe battle thatother
subjectmattereducatorshavehadin
ourschoolswithrespecttogainingac-
ceptanceforactivity-oasedteachingand
instruction.The termshave changed
overtheyears, education as experi-
ence, hands-on, problemsolving, con-
textualleaming constructivism, situated
learning—they allpointto therealizo-
fiononthe partofsomeeducatorsthat
feachingchildrenthroughproblemsand
activities is effective. Other than
parroting the mantra of problemsolv-
ing, technology educatorshave done
little to join with our colleagues in
mathematics,science,andotherschool
subjectsinordertobring thisgoaland
theirability to contribute toachievingit
totheattentionoftheeducationalcom-
munity, muchless the generalpublic.
Wehavelittletonoevidence ofthe
value ofteachingallchildreninlalbora-
forysettings abouttechnology andthe
relationship thatmayhaveinteaching

childrentobeliterate, successful,inno-
vative, andself-renewing adultsinour
society. Welacktheresearchandre-
searcherswho couldhelpus.Based
upon historicalpracticeintechnology
educdtion,welackthepopulationlbase
of having all children in our classes,
and, therefore, we have alack of sup-
portfromthe entire populationlbase of
the country. We simply lack aworld
view thatseesusasapartofthe whole
effort,andthisleadsustomyopic activ-
ity, such as curriculumreorganization,
asweignore boththeicebergslurking
inthe freacherouswatersinwhichwe
choosetosailandthe potentialpartners
withwhomwe couldsailaswesstrive to
improve educationforallstudents.

CONCLUDING STATEMENT

Severalcontributorselectedfolimit
theresponse toone ortwo problemsor
issueswhile others preferedtocovera
widerange. Afew concentratedon
suchsingularsolutionsasanaggressive
andsustained publicinformation pro-
gram, the definitionoftechnology edu-
cationanditsroleintheeducationofall
students,leadershipdevelopment,and
the major problem of preparinglarge
numbers of highly quallified teachers
andotherprofessionalsin the field of
technologyeducation.Severallentsup-
portto the Technology for All Ameri-
cansProjectandexpressedhighhopes
forthe positive influence the accep-
tanceof carefully-formulatedstandards
andtheimpacttheirimplementation
willundoubtedly have ontechnology
educationintheyearsahead.Thecon-
fributors also expressed confidencein
the InternationalTechnology Educa-
fion Associationanditsmany alliances
with otherinfluentialorganizationsand
agencies.Theshorfchange affordedthe
American Vocational Association—
Streichlerand Dyrenfurth notable ex-
ceptions—came as asurprise tome
aftermore than40yearsofinvolvement
inboththelTEAandthe AVAandinthe
latter’s trade andindustrial, industrial
arts,andtechnicaleducationdivisions.

Thefollowing are the only changes
ofanyconsequence madeinthe pre-
cedingsectionsofthispaperafteritwas
presentedatthe 85th Conference:a
parographdelefedandoneaddediothe
introduction, and the addition of two



statementsthatwere submittedinre-
sponse toaninvitationextended after
the conference convened. From this
pointforward, however, majorrevi-
sionshavebeenmadeasintendedfrom
theoutset.

Thirty-five respondentsleft allof us
deeplyindebtedtoeachofthemwhen
theysubmittedstatementsforinclusion
in this paper. Twelve of the authors
aftended the 85th Mississippi Valley
Technology TeacherEducation Con-
ference and participatedinthelively
discussionsthatfollowedthe presenta-
tionofpapers: Custer, Dugger, Erekson,
Evans, Herschibach, Householder, Mar-
fin,Pucel,Savage,Scoftt, Streichler,and
Zuga.Before making afew observa-
fionsaboutthe piecessubmittedby the
contributors, let mereportwithplea-
surethatthe otherparicipantstreated
eachofthe 12inattendancewithre-
spect.

This projecthas affordedme ade-
lightful opportunity toreview the nu-
merousandvariedresponsessubmitted
underrathersevere time andspace
restraintstoacompelingquestionatbout
changesurgentlyneededintechnology
education.Readingtheprecedingstate-
menftsturnedouttobe athrilingand
exciting experience, made me im-
mensely proudtobe associatedagain
withformerstudentsandcolleagues,
andthe pessimismexpressed by afew
oftherespondentsnotwithstanding,
generatedhighhopesandgreatexpec-
tationsasthe future of technology edu-
cationisenvisioned.

Spacelimitations permit briefrefer-
encestoonly afewofthe statements
submittedandtoalimited number of
the problems andissuesraisedinre-
sponses to the question posed. The
omission of the name of aspecific au-
thorinthefollowing observationsshould
innoway detractfromtheimportance
ofthatauthor’s contribution.

Letrespondentswhobemoanthe
factthattechnology educationisget-
ting short shrift in the struggle for a
positioninthe sunbereminded that
math,science, andforeignlanguage
teachershavebeenregisteringasimilar
complaintforages and arelikely to
enterthe comingcenturybearingthe
same cross. To those who press for
massive and continuous publicinfor-
mationcampaignsandaggressive po-
litical action: Go get ‘em, Tiger! But

before the firstshotis fired, make sure
thatthe program being promotedis
worthy of your unqualified support.
While several of therespondents pre-
sentedexcellentsuggestions forpro-
moting public awareness of the rel-
evanceandimportance oftechnology
education programs of high qualityin
the school, the points made by
Herschibachshouldlbe affordedcareful
consideration as continuing publicin-
formationcampaignsare planned. If
appliedwithsomewhatmore subtlety
thansuggestedby theirforceful presen-
fation, the pointsmadebySanderscould
becomeimportantindevelopingpub-
licawareness.
Tothefewwhoseemtofavorthe
preservation of the historicalchasm
betweentechnology educationand
vocationaleducationthathasbeencuk
fivatedalltoolongandfartooaggres-
sively byreactionariesonbothsides of
thefence,letmesuggestthatyouasa
group may be destinedforafallinthe
crevasse. Whereisyourlogicwhenin
the same breath you press for close
aliancesbordering onintegrationwith
genericformsofvocationaleducation
commonlyknownasmathematics, the
sciences, and otheracademic disci-
plines,suchas engineering, law, medi-
cine, architecture, businessadministra-
fion, etc.Letmedirect attentionofalll
inclinedtokeeparespectabledistance
betweentechnology educationand
vocationaleducationtotheentirestate-
mentsubmittedby Dave Bjorquist. My
position onthisissueis currently and
alwayshasbeeninharmonywiththe
onepresentedeloquentlybyhim—and
reinforced by Pucel,Ray, and, espe-
cially, Moss—in the following excerpt
from his contributionto thispaper:

Asvocationaleducationredefines
itself, vocational curriculaarebecom-
inglessspecialized. Atthe same time
the academic subjectsarelbbecoming
more concemedaboutpracticalappli-
cationsbeyondschooling.The fimeis
propitious to exploit, ratherthanresist,
thenaturalconnectionsbetweentech-
nologyeducationandthewordofwork.
The occupationalimplications oftech-
nologiesandtechnologicalchangepro-
vide arichresource forexploringawide
variety of careers.Technology educo-
fionteachersshould deliberately plan
and provide forawiderange of experi-

encesthathelp studentslearn about
themselvesinrelationtorelevantoccu-
pations. Andthe planning shouldbe
done cooperatively withvocational
teacherssothattheoverallcareerdevel-
opmentofstudentscanbbeaccomplished
as efficiently aspossible.

If technologyeducationistohavean
importantroleinthe totaleducational
enterprise of the coming century, we
must strive continually to establishand
maintainclose and appropriaterela-
fionships with therest of education,
especially those phasescommitted pri-
marily to preparation for the world of
workandcareeradvancement.Thereis
goodreasontoassumethattechnology
educators all over the world will be
encouragedbythe promise and prob-
ableimpact of two currentdevelop-
mentsoftechnology education pro-
gramsofthefuture: the Technologyfor
All Americans Projectunderthe aus-
picesof TEAandourassociation’sclose
andamiable workingrelationshipswith
severalvery powerfulandinfluential
associations and agencies. You will
surely want fo join with the several
contributorswhoexpressedhighhopes
forthese developments.Foranexcel-
lentoverview of the work of ITEA, refer
totheexecutivedirector'spaperandhis
list for furtherreadingsin the previous
issue of thisjournal (Starkweather, pp.
44-47).

Sharon Brusic and Stephen Petrina
electedtostressaproblemthatisappar-
entlyfarmore criticaltoday thanany of
uscouldhave anticipated atthe time
thefollowingfacetiousobservationwas
madenearly 40yearsago: “Whenthe
problemofevolvingadaptatfionsneces-
sary to meet the needs of girls and
womenin [technology education]is
studiedrigorously, avery simple solu-
fionwillbecome apparent. Twosets of
toiletfacilitieswil be providednearthe
shop in the place of the usual one
markedboys” (Kames, 1960).Thatstate-
mentsprangfromhighhopesthationg
agotechnologyeducationwouldhave
evolvedtothe pointthatneitherBrusic
noranyone else would beissuing her
currentchallenge to the profession:
“Despitesome attemptsinthe pastde-
cadetobroadentheappealoftechnol-
ogy educationtobothmalesandfe-
males, thereisstillanincredible gapin
femalerepresentationintechnology
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educationatalllevels.” Petrina also
made someinteresting observations
about the maleness factor thatisin
effectclosingthetechnologyeducation
door to half the population! Do join
with the Brusics and Petrinas of their
respective countriesandpromotevig-
orously the attitudinalchange that will
openthatdoorquickly!

Incidentally, youmay wish torefer
againtoPetrina’sentire contribution,
and this time look for all of the chal-
lengesembeddedtherein.

Please note thatPaulDeVore and
RupertEvanselectedtogobeyondex-
istingeducationalinstitutionsandagen-
ciesinformulating theirresponsesto
the question and issuing bold chal-
lengestothe profession.If afirstreading
leavesyouinclinedtoreject theirpro-
posalsasbeingimpractical, dogive
themfurthernotice. Many of the most
powerfulinfluencesontheschoolhave
come from beyond the walls of the
schoolhouse. A casualstrollthrough
the exhibit hall at one of ourrecent
nationalconferencesleavesonewith
theimpressionthatthe typesofinstruc-
tionalmodulestowhichRupertrefers
are attractingattention.Paulsurely feels
thatalegislative mandate foensure a
placefortechnologyeducationinthe
schoolisneitherdesirable norfeasible.
However, if “linked togetherwith the
private sector' ashesuggested, there
could be real merit to his call for a
"...freeandindependent, dedicated
nationalacademy orcenterofhigh
quality...andregional centers [that]
wouldreplaceantiquatedteacheredu-
cationprograms.”

Many other respondents joined
DeVore and Evansindirecting atten-
tiontothe alarmingstate of affairsin
technologyteachereducation,andsev-
eralsuggestedthatthisis the most criti-
calproblemconfrontingthe profession.
Ihave electedtoaddressdirectly only
thatone compeling problemandsug-
gestasolutionsomewhatless drastic
thanthe onewithwhichDeVore chal-
lengesus.Before doingso, however, let
me suggestsome of the essentialquali-
ficationsandthe attributesofthe tech-
nology teacherofthe coming century
byrefemingtomyfavorite technology
teacher of the past. (While the indi-
viduadldescribedhappenedtohavelbeen
aman,myhopeisthatinthenearfuture
therewillbe a 51-49 chance thatthe

mastertechnologyteacherofthenew
daywillbe alady!)

Myfavorite technologyteacherhad
thetemperamentandtheunderstand-
ingfowork amiably and cooperatively
withstudentsacross abroadage and
apftituderange.Hehadbeenalriliant
studentandhadlearnedverywellin-
deedfromhisassociatesandfromone
particularmentor.He took fulladvan-
tage of the mostsophisticatedinforma-
fionretrievalsystemsofhisdaytokeep
abreast of abroadrange of technical
knowledge applicable to his profes-
sion.He acquiredandemployeddailya
wide range of skillsand mastery over
materials, tools, and otherdevicesthat
eamedhimrecognitionasthe ultimate
mastercraftsmaninhisfieldofendeavor.

Thelaboratoryinwhichhe enjoyed
every day of his long and illustrious
careerwasthatofanexplorer,inventor,
orinnovator. ltwasinthisenvironment
thatthismastertechnologyteacherde-
signedandproducedinstrumentsad-
judgeduniversally tobe the all-time,
best-of-classin function, form, style,
aestheticvalue, andresonantresponse
to the will and artistry of allaccom-
plished performersfortunate enoughto
possessone.|twasin thislaboratory
environmentthat Antonio Stradivari
(1644-1737) applied what he had
learned from hisremarkable mentor,
Nicolo’ Amati, andmany otherassoci-
ates, andfromhisown continuing se-
ries of explorationsandexperimentsas
heinitiated the Stradivarius tradition
andvadlidatedthe exceptionally high
standardstowhichhis pupils (appren-
fices,includingseveral of his 11sons)
responded as they extended their
mentor'sinfluence onanoble profes-
sionandperpetuatedhisdynasty.

Myfirmconvictionisthateverytech-
nology teacher of thisday and tomor-
row should be able tohold and make
advancementinademandingposition
asatechnicianinthe private sector, as
did Antonio Stradivariin histime, and
thatthiscapability shouldbe validated
andconfirmedby atleasttwoyears of
full-time employment forpayin his or
hertechnicalspecialty.

Backtothe urgentproblem of pre-
paring the highly skilled and techni-
callycompetentcounterpartsof Anto-
nio Stradivariin sufficient numberto
stafftheevolvingtechnologyeducation
laboratoriesofthe coming century. First,

Iwouldrejoice asacurentirendaccel
eratesandthenextendcondolencesto
theremaining small, woefully weak
andinadequate technology teacher
educationprogramsandthe antique
shopsinwhichtheybecame obsolete
andthenperishedmanyyearsago.Shut
downthefewremainingonthe cam-
puses of ourmost prestigious universi-
fiesknownforadvancedstudyandre-
search.lgnore the formerindustrial arts
teachereducationprogramsinmany
otherinstitutions thatwere presumalbly
convertedtoprogramsfortrainingthe
technicians but never staffed and
equippedifomeetacceptablestandards.
Nowletusturntothe fewinstitutionsin
whichtechnologyteachereducation
might possibly findagoodhome and
enjoyadequatesupport.

While thisis neitherthe time northe
placetofavorspecificinstitutions,each
of usprobably knowsintimately two or
three of the very few vibrant colleges
anduniversitiesinwhichathousand,
twothousand, ormore studentsofhigh
potentialare curentlyreceivingexcel-
lent preparationforcareersastechni-
ciansonasingle campusinveryrigor-
ousandcomprehensive two-, three-, or
four-yearprograms. Milionshavebeen
appropriatedtoeach oftheseinstitu-
fionstoprovide adequatespace, state-
of-the-artlaboratory facilitiesandin-
structionalresources, andtoemploy
dozens of highly qualified faculty and
staffmembers.

There are severalinstitutionsin this
classinwhich astrongand dynamic
professionaltfeachereducationcompo-
nentisalreadyinplace andinwhich
thereisaclearly establishedrecord of
adequate appropriationsand other
formsoftangible supporttokeep qual-
itytechnicalprogramscurentandadd
new onesinresponse fo accelerating
technologicalchange.ltisinthese par-
ficularinstitutions that the technology
teacherofthefuture canbest e pre-
paredforadistinguishedcareer.

A critical question: How can we
recruit, insufficient numbers onany
onecampustosatisfythe cost/efficiency
criterion,themostcapablestudentswho
complete formal preparationforca-
reers astechniciansto continueina
programleadingfotheteachingprofes-
sion?2 Pleaserecallagainthat many of
theconfributorsexpressedapprovaland
highhopesastheyreferedtothe good



workbeingperformedbythe TEAand
toits close allianceswithseveralinflu-
entialassociationsandagencies.Thisis
the time and place totest the spine of
the[TEA, the associationsandagencies
withwhich amiable workingrelation-
shipshave evolved, andthe willofthe
members of Epsilon PiTau. My modest
proposal—in partaresponse to the
criticalquestionraised forcefully by
Dyrenfurthandseveralothercontribu-
tors—isthatthe [TEA andthe AVA, in
partnership with theirrespective and,
insome cases, jointallies, seek federal
legislationthat provides forthe follow-
ingonalong-termbasis:
 Fundingforatleast 3,000 annual,
full-tuition fellowships that may be al-
located,inresponse to application,in
blocksofnotlessthan 100toeachofa
limitednumberof collegesanduniver-
sityinstitutionsand then awardedto
graduate technicianswhoseek further
preparationforcareersasteachersin
thefieldoftechnology education.

* Allocation of fellowships to be
limited toinstitutionsinwhich thereis
a clearrecord of strong support for
feachereducationandforawiderange
of programsinwhichlarge numbers of
outstandingstudentsarereceivingex-
cellentpreparationforcareersastech-
nicians.

* Granting of fellowships to belim-
itedtograduatesoftwo-, three-,orfour-
yeartechnicalprogramscomparableto
those offered by the class of institutions
mentionedaboveandhavehadatleast
twoyearsofworkexperience asatech-
nician or will pursue a technology
feachereducationprogramthatincludes
employmentinatechnicalpursuitasan
integralcomponentunderacoopera-
tive arangementwiththe private sec-
tor.Eachfellowshiprecipienttoteach
notfewerthantwoyearsforeachyear
thefellowshipisaccepted.

TheNationalDefense Education Act
of 1958 and the subsequent elemen-
tary,secondary,andhighereducation

actsunderwhichfederaldollarsby the
bilionswere appropriatedforeduca-
fionpriorto 1970set precedentsforthis
modestproposal.lwasrighttherewhen
manyofyouwhohave achievedpromi-
nenceintechnology educationcom-
pletedyouradvanceddegreeswhile
notonly holding fellowships awarded
during the post-Sputnik era but also
drawingstudentanddependentsup-
portstipends providedbythe NDEA or
subsequent acts. The institutions you
attendedalsoreceivedfederalfundsin
proportiontothe numberoffellowship
recipientson campus.These student
and institutional support provisions
shouldalsobeincludedwhenthework-
ing copy of the billis preparedforthe
TechnologyTeacherEducation Act of
19991

Yourstudentsandtheirparents, your
fellowteachersandotheremployeesin
yourschoolsystem, board members,
andcitizens of the community atlarge
willbe the primary advocatesforyour
programandwillensureits prominent
roleinthe educationalenterprise ofthe
new centuryifyourprogramisdynamic
andinitsresponse as scientific and
fechnologicaladvancementsaremade
andascomplexitiesofthehumanexpe-
rienceincrease, andif yourprogram
affordsstudentsawiderange of chal-
lenging andstimulating opportunities
forthe application of the many disci-
plinesofthe school astheyidentifyand
define problems, raise questions, ex-
plore,innovate, assimilate, experiment,
invent,design, create, perform, build,
automate, interpolate, project, extrapo-
late, predict, validate, produce, relate,
infer,infegrate, interrelate, cooperate,
maintainandrepair,adapt,renovate,
adjustandcontrol,anddevelopawide
range offinely tunedskillsin avibrant
laboratory environmentrichly supplied
withstate-of-the-artmaterials, informa-
fionaccessresources, tools, machines
andtesting equipment—all of this or-
chestrated by askiled, masterful,and
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inspiring teacherwhorecognizes no
limits!

And now you know why, frommy
own historical perspective andwith
highhopesforthe coming centuryand
withunbridled confidence andlbouna-
lessenthusiasm, itissuchagreat plea-
sure forme tojoinwholeheartedly with
PaulDeVore (1998) ashe punctuated
hisscholarly and challenging piecein
the precedingissue of thisjournalwith
the following delightfully optimisticre-
frain: “Isaid lwanttostartover. And
youaskwhy? Andlreply, because the
presentisso exciting and the future
holdssuchgreat potential. Each ofus
hasopportunitiestodaythatarebeyond
eventhose we envisionedin ourwild-
estdreamswhenwe firstbegan our
careers” (p.2).
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